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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electro-optical device driving circuit 
capable of shortening a precharging period, executing inverted display or the like and 
reducing the size of an electro-optical device in respect to a driving circuit for line- 
sequentially writing precharge signals on a data line. 

SOLUTION: A data line driving circuit 101 is composed of a bidirectional shift register 
401, a waveform control circuit 403, a precharge signal switching circuit 404, and a 
buffer circuit 402 and a precharging circuit 201 and a sampling circuit 301 are 
arranged in parallel on the side of the circuit 101. A bidirectional shift register 401 has 
simple constitution consisting of a signal input part, a signal propagation part and a 
feedback part by the use of a clocked inverter and a precharging circuit driving signal 
is outputted from a 2nd output stage before the output stage of a sampling circuit 
driving signal. 



LEGAL STATUS [Date of request for examination] 09.10.2001 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 3520756 
[Date of registration] 1 3.02.2004 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

* NOTICES * 

JP0 and I NP I T are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more data lines with which a picture signal is supplied, and two or 
more scanning lines with which a scan signal is supplied, The switching means 
connected to said each data line and said each scanning line, The sampling circuit 
which is an actuation circuit of the electro-optic device equipped with the pixel 
electrode connected to said switching means, samples said picture signal by the flow 
of the 1st transistor, and is supplied to said data line, The precharge circuit which 
supplies a precharge signal to said data line by the flow of the 2nd transistor in 
advance of the sampling period for supplying said picture signal to said data line, Have 
a bidirection shift register for supplying a control signal to said sampling circuit and a 
precharge circuit, and at least to said sampling circuit in said 1st direction or 1st 
direction, and the direction of transfer corresponding to the direction of reverse While 



carrying out the sequential output of the 1st driving signal which makes it flow through 
the 1st thin film transistor from each stage of said bidirectional shift register The 
actuation circuit of the electro-optic device characterized by coming to output the 
2nd driving signal which makes it flow through said 2nd transistor from at least two or 
more steps before rather than the output stage of said bidirectional shift register 
which outputs said 1st driving signal in said direction of transfer to said precharge 
circuit. 

[Claim 2] Said bidirectional shift register is the actuation circuit of the electro-optic 
device according to claim 1 characterized by having the false output stage for 
outputting said 2nd driving signal at least two or more steps ago rather than the 
output stage which outputs said 1st driving signal to the sampling circuit and 
precharge circuit to the data line of ends of said 1 st direction. 

[Claim 3] The actuation circuit of the electro-optic device according to claim 1 or 2 
characterized by connecting to each output stage of said bidirectional shift register a 
2nd driving signal selection means to choose the output stage of said 2nd driving 
signal over said precharge circuit based on said selection-control signal. 
[Claim 4] Said selection-control signal is the actuation circuit of an electro-optic 
device given in any 1 term of claim 1 characterized by being said directional-control 
signal inputted into said direction-of-transfer control section thru/or claim 3. 
[Claim 5] Said shift register to the signal taking-in section, the feedback section, and 
said direction-of-transfer control section It has the gate means made into an input 
side, an output side, and switch-on in the standup or falling of the clock signal 
inputted into the gate terminal. The gate terminal of the gate means of said signal 
taking-in section, The clock signal which the polarity reversed mutually is inputted 
into the gate terminal of the gate means of said feedback section. The gate terminal of 
the gate means of the feedback section of the preceding paragraph, The actuation 
circuit of an electro-optic device given in any 1 term of claim 1 characterized by 
inputting a polar equal clock signal into the gate terminal of the gate means of the 
signal taking-in section of the next step mutually thru/ or claim 4. 
[Claim 6] Said sampling circuit and precharge circuit are an actuation circuit of an 
electro-optic device given in any 1 term of claim 1 characterized by being prepared in 
juxtaposition thru/or claim 5. 

[Claim 7] The electro-optic device characterized by equipping any 1 term of claim 1 
thru/or claim 6 with the actuation circuit of the electro-optic device of a publication. 
[Claim 8] Electronic equipment characterized by having liquid crystal equipment 
according to claim 7. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electronic 
equipment using the electro-optic device equipped with the actuation circuit of 
electro-optic devices, such as a liquid crystal panel of the active-matrix actuation 
method by thin film transistor (TFT is called hereafter.) actuation etc., and this 
actuation circuit, the electro-optic device with which this actuation circuit was 
prepared on the substrate, or the electro-optic device concerned, and belongs to the 
technical field of the actuation circuit especially equipped with the precharge circuit, 
an electro-optic device, and electronic equipment. 
[0002] 

[Description of the Prior Art] Conventionally, in the liquid crystal panel of the 
active-matrix actuation method by TFT actuation, the pixel electrode of a large 
number corresponding to each intersection of much scanning lines and the data line 
which were arranged in all directions, respectively, and the scanning line and the data 
line is prepared on the TFT array substrate. And in addition to these, various kinds of 
circumference circuits which use TFT(s), such as a scanning-line actuation circuit, a 
data-line actuation circuit, and a sampling circuit, as a component may be prepared on 
such a TFT array substrate. 

[0003] Among these circumference circuits, a sampling circuit is a circuit which 
samples a picture signal, in order to supply the picture signal of high frequency to each 
data line stably to predetermined timing synchronizing with a scan signal. 
[0004] Moreover, a precharge circuit is the timing preceded with the timing to which a 
picture signal is sampled by said sampling circuit to the data line for the purpose of 
reduction of improvement in a contrast ratio, the stability of the potential level of the 
data line, and the wiring unevenness on a display screen etc., and is a circuit which 
mitigates the load at the time of writing a picture signal in the data line by supplying a 
precharge signal (image auxiliary signal). In case a picture signal will be written in the 
data line in the so-called 1H reversal actuation method which is reversed a 
predetermined period and drives the electrical-potential-difference polarity of the 
data line usually performed if the precharge signal is beforehand written in the data 
line in order to carry out alternating current actuation especially of the liquid crystal, 
the required amount of charges can be lessened notably. 

[0005] Since such precharge was conventionally performed to all the data lines within 
1 horizontal blanking interval, in consideration of buildup of delay of the precharge 
signal by the capacity of the data line, and the actuation load of TFT of the precharge 
circuit which writes a precharge signal in the data line, it was constituted so that a 
precharge signal might be supplied to the data line [ comparatively long time amount, 
for example, the time amount more than at least Imicrosec ] from immediately after 



initiation of said one horizontal blanking interval. 

[0006] However, when highly minute-ization of a liquid crystal panel progressed and 
the horizontal number of pixels increased dramatically, there was a problem that the 
number of the data line with the need of writing in at once increased, and the 
actuation load of TFT of the precharge circuit which writes in the precharge signal 
over the data line increased. Moreover, since many current supply sources were 
performed at once, there was also a problem that the potential of a power-source line 
became instability. Furthermore, wiring for supplying a precharge signal to the data 
line became long, and there was a problem that a precharge signal deteriorated as the 
termination side of the wiring concerned, so that the number of the data line which 
writes in a precharge signal increased. Consequently, dispersion arose in the potential 
written in each data line, and there was a problem of generating the wiring unevenness 
on the display screen. 

[0007] It preceded with the writing of the picture signal to each data line, and the 
method which writes a precharge signal in line sequential for every data line was 
proposed there as indicated by JP,7-295520,A. An example of such a precharge 
circuit is indicated by this official report. 

[0008] According to this precharge circuit, there is the one data line which writes in a 
precharge signal at once, can make the actuation load of TFT of a precharge circuit 
able to mitigate, and can attain stabilization of the potential of a power-source line 
and the data line. 
[0009] 

[Problem(s) to be Solved by the Invention] However, by the conventional method 
represented by said official report, in order to write a precharge signal in line 
sequential for every data line, the need of the shift register which supplies a driving 
signal to line sequential is carried out to the circuit which samples a precharge signal 
for every data line, and the circuit concerned. Without the signal of the same width of 
face as the signal inputted into the first rank of a shift register overlapping mutually as 
indicated by said official report, for example, this conventional shift register is 
constituted so that a sequential shift may be carried out, and it had become very 
complicated circuitry. 

[0010] Therefore, since the area of the field in which the circumference circuit 
outside a pixel field is established becomes small in using the miniaturization of a liquid 
crystal panel as a drawing wax, if the shift register which has above very complicated 
circuitry is formed in the field concerned, the area for other circuits will be restricted 
remarkably. Consequently, the precharge circuit for writing a precharge signal in the 
data line must also be formed in a small area, and cannot but make small size of TFT 
which constitutes the precharge circuit concerned. 

[0011] That is, since it becomes impossible to make on resistance of TFT of a 
precharge circuit small, in order for the current serviceability concerned of TFT to 



decline and to perform sufficient precharge, there was a problem that the pulse width 
of said driving signal for making a precharge signal sample had to be maintained 
somewhat long. 

[0012] However, in high-speed display modes, such as EWS mode, since one 
horizontal blanking interval turned into a very short period, when the pulse width of 
said driving signal was maintained somewhat long, a precharge signal and a picture 
signal will be written in the data line almost continuously, and a picture signal was not 
correctly supplied in response to the effect of a precharge signal, but it had the 
problem that an adverse effect arose in an image. 

[0013] Moreover, the circuit to which a sampling pulse is shifted became what also 
has an occupancy area of the circuit concerned on liquid crystal equipment big since 
it is a complicated configuration as mentioned above, and there was a problem that it 
was difficult to miniaturize liquid crystal equipment. 

[0014] Furthermore, since the shift direction is an one direction, the shift register 
indicated by said official report is not employable as the liquid crystal display monitor 
of a video camera which cannot make the upper and lower sides or right and left 
reverse a picture signal, but reverses an image according to the photography position 
of the so-called liquid crystal projector of a double plate method, or a user. 
[0015] Even when this invention is made in view of the trouble mentioned above and it 
supplies a precharge signal to the data line line sequential , a degree of freedom can 
be given to the supply timing and supply time amount of a precharge signal , and it can 
respond to inverse video mode at a high-speed display mode list , and is making into 
the technical problem to offer the driving gear of the liquid crystal panel which can 
miniaturize liquid crystal equipment further , liquid crystal equipment , and electronic 
equipment . 
[0016] 

[Means for Solving the Problem] The actuation circuit of an electro-optic device 
according to claim 1 Two or more data lines with which a picture signal is supplied, and 
two or more scanning lines with which a scan signal is supplied, The switching means 
connected to said each data line and said each scanning line, The sampling circuit 
which is an actuation circuit of the electro-optic device equipped with the pixel 
electrode connected to said switching means, samples said picture signal by the flow 
of the 1st transistor, and is supplied to said data line, The precharge circuit which 
supplies a precharge signal to said data line by the flow of the 2nd transistor in 
advance of the sampling period for supplying said picture signal to said data line, Have 
a bidirection shift register for supplying a control signal to said sampling circuit and a 
precharge circuit, and at least to said sampling circuit in said 1st direction or 1st 
direction, and the direction of transfer corresponding to the direction of reverse While 
carrying out the sequential output of the 1 st driving signal which makes it flow through 
the 1st thin film transistor from each stage of said bidirectional shift register It is 



characterized by coming to output the 2nd driving signal which makes it flow through 
said 2nd transistor from at least two or more steps before rather than the output 
stage of said bidirectional shift register which outputs said 1st driving signal in said 
direction of transfer to said precharge circuit. 

[0017] According to the actuation circuit of an electro-optic device according to 
claim 1, the write-in period of the picture signal of 1 horizontal-scanning period 
expires, for example, and if the transfer start signal which makes a direction of 
transfer the 1st direction to a bidirectional shift register is inputted, this transfer start 
signal will be incorporated in the signal taking-in section synchronizing with a clock 
signal, and will be spread as an output signal in the signal propagation section. 
Furthermore, in the feedback section, the output signal from said signal propagation 
section returns to the signal input side of said signal propagation section 
synchronizing with a clock signal, and the 2nd driving signal based on said transfer 
start signal is generated, and thereby, this 2nd driving signal is outputted as an input 
signal in the next step of a bidirectional shift register while being outputted from the 
transfer initiation stage of a bidirectional shift register. In the next step, while said 
input signal is incorporated and spreads like the preceding paragraph synchronizing 
with a clock signal, feedback is performed. While the 2nd driving signal in this stage is 
generated and being outputted as this 2nd driving signal by this, it is further outputted 
as an input signal in the next step. 

[0018] Hereafter, similarly, while the 2nd driving signal is transmitted by each stage of 
a bidirectional shift register one after another, it is outputted as an output signal of 
each stage, and it is made to flow through the 2nd TFT corresponding to each data 
line one by one. In a precharge circuit, the precharge signal supplied from the supply 
line of a precharge signal is supplied to line sequential by these sequential flows of the 
2nd TFT to each data line, and the writing of a precharge signal is performed. 
[0019] On the other hand, the output stage of said 2nd driving signal will be outputted 
as the 1 st driving signal, when it is set up at least two or more steps before the output 
stage of the 1 st driving signal which makes it flow through the 1 st TFT of a sampling 
circuit and said 2nd driving signal is transmitted to the output stage of two or more 
steps after as mentioned above in the same bidirectional shift register. That is, the 
output stages which the signal with which the 1st driving signal and the 2nd driving 
signal serve as the source is common, and are taken out only differ. 
[0020] And by this 1st driving signal, it will flow through the 1st TFT corresponding to 
each data line one by one, the picture signal supplied by these sequential flows of the 
1 st TFT from the supply line of a picture signal will be supplied to line sequential to 
each data line in a sampling circuit, and the writing of a picture signal will be performed. 
[0021] Moreover, above transfers and outputs of the 2nd driving signal, and the 
transfer and output of the 1 st driving signal corresponding to this are the same even 
when, as for said 1 st direction, a direction of transfer changes with directional-control 



signals towards reverse. 

[0022] As mentioned above, although a precharge signal and a picture signal will be 
written in the data line line sequential according to the 2nd driving signal and the 1st 
driving signal which are supplied from a single bidirectional shift register, respectively 
If it sees about each data line, the writing of a picture signal will be performed after 
the writing of a precharge signal. According to the amount of charges supplied as a 
precharge signal, there are few amounts of charges of a picture signal, and it ends, and 
the voltage level of each data line becomes beyond a predetermined value certainly, 
and stabilizes the voltage level of the data line. 

[0023] Moreover, as compared with the case where a precharge signal is written in all 
the data lines at once, it is mitigated remarkably, and the load of the capacitive 
component of the data line at the time of the writing of a one-time precharge signal to 
the data line makes the actuation load of the 2nd TFT of a precharge circuit mitigate 
by supplying a precharge signal by line sequential to the data line as mentioned above. 
[0024] Furthermore, like [ in the case of writing a precharge signal in all the data lines 
at once ], since degradation of a precharge signal etc. does not arise, the period which 
writes in a precharge signal can be shortened. Therefore, even if it is at the 
high-speed display-mode adoption time, while enabling sufficient precharge, the 
period from write-in termination of a precharge signal to write-in initiation of a picture 
signal can fully be secured, and the suitable writing of a picture signal is enabled. 
[0025] And the occupancy area at the time of the bidirectional shift register which 
outputs said 1st driving signal and 2nd driving signal being single as mentioned above, 
and forming on the 1 st or 2nd substrate is decreased. Furthermore, since the transfer 
start signal used as the source of said 1st driving signal is a signal outputted 
according to the supply timing of a scan signal, said 2nd driving signal which similarly 
uses this transfer start signal as the source will be followed and adjusted to it, even 
when timing adjustment of said 1st driving signal is performed. Moreover, the element 
number of TFT can be reduced by combination-ization of a shift register, and lowering 
of the yield is not caused. 

[0026] Moreover, since the output stage of said 2nd driving signal and at least two or 
more steps of output stages of said 1st driving signal are left and are constituted, the 
writing of the precharge signal based on these signals and the writing of a picture 
signal are not performed simultaneously, but they prevent degradation of display grace, 
such as lowering of contrast, or nonuniformity. 

[0027] As mentioned above, according to the actuation circuit of an electro-optic 
device according to claim 1, by shortening of the write-in period of a precharge signal, 
with the single bidirectional shift register of a simple configuration [ respond / to a 
high-speed display mode / it / and ], since it was made to make the both sides of the 
2nd driving signal for precharge signals, and the 1st driving signal for picture signals 
output, the occupancy area of the bidirectional shift register on the 1st or 2nd 



substrate is decreased, and the miniaturization of the possible electro-optic device of 
inverse video is realized. 

[0028] The actuation circuit of an electro-optic device according to claim 2 is 
characterized by said bidirectional shift register having the false output stage for 
outputting said 2nd driving signal at least two or more steps ago rather than the 
output stage which outputs said 1st driving signal to the sampling circuit and 
precharge circuit to the data line of ends of said 1 st direction in the actuation circuit 
of an electro-optic device according to claim 1, in order to solve said technical 
problem. 

[0029] According to the actuation circuit of an electro-optic device according to 
claim 2, said 2nd driving signal outputted from said false output stage is outputted to 
the sampling circuit to the data line of the ends of said 1 st direction as said 1 st driving 
signal, when it is outputted to the precharge circuit to the data line of the ends of said 
1 st direction and the 2nd driving signal concerned is transmitted to the output stage 
two or more steps after said false output stage. Thus, by preparing a false output 
stage, from the precharge circuit to the data line of the ends of said 1 st direction, the 
2nd driving signal can be supplied certainly and suitable precharge to all the data lines 
will be performed. 

[0030] The actuation circuit of an electro-optic device according to claim 3 is 
characterized by connecting to each output stage of said bidirectional shift register a 
2nd driving signal selection means to choose the output stage of said 2nd driving 
signal over said precharge circuit based on a selection-control signal in the actuation 
circuit of an electro-optic device according to claim 1 or 2, in order to solve said 
technical problem. 

[0031] According to the actuation circuit of an electro-optic device according to 
claim 3, if a selection-control signal is inputted into the 2nd driving signal selection 
means, based on this selection-control signal, the scanning direction of the output 
stage of said 2nd driving signal will be chosen. Therefore, even if the scanning 
direction of a bidirectional shift register is reversed, adjustment of the write-in timing 
of a precharge signal and a picture signal is possible. 

[0032] In order that the actuation circuit of an electro-optic device according to claim 
4 may solve said technical problem, in the actuation circuit of an electro-optic device 
given in any 1 term of claim 1 thru/or claim 3, said selection-control signal is 
characterized by being said directional-control signal inputted into said 
direction-of-transfer control section. 

[0033] According to the actuation circuit of an electro-optic device according to 
claim 4, if said directional-control signal inputted into said direction-of-transfer 
control section as a selection-control signal is inputted, based on this 
directional-control signal, the output stage of said 2nd driving signal will be chosen as 
the 2nd driving signal selection means. Therefore, a precharge signal and a picture 



signal will be written in to the suitable timing according to a direction of transfer. 
[0034] The actuation circuit of an electro-optic device according to claim 5 In the 
actuation circuit of an electro-optic device given in any 1 term of claim 1 thru/or 
claim 4 said shift register The signal taking-in section, the feedback section, and said 
direction-of-transfer control section are equipped with the gate means made into an 
input side, an output side, and switch-on in the standup or falling of the clock signal 
inputted into the gate terminal. The gate terminal of the gate means of said signal 
taking-in section, It is characterized by inputting into the gate terminal of the gate 
means of said feedback section the clock signal which the polarity reversed mutually, 
and inputting a polar equal clock signal into the gate terminal of the gate means of the 
feedback section of the preceding paragraph, and the gate terminal of the gate means 
of the signal taking-in section of the next step mutually. 

[0035] According to the actuation circuit of an electro-optic device according to 
claim 5, if a clock signal is inputted into the gate terminal of the gate means of said 
signal taking-in section, an input side and an output side will be in switch-on in the 
standup or falling of this clock signal, the signal inputted at the input side will be 
**-picking-crowded, and the incorporated signal will be outputted by said signal 
propagation section as an output signal. And in the clock signal inputted into the gate 
terminal of the gate means of said signal taking-in section, although an input side and 
an output side will be in non-switch-on in falling or the standup of a clock signal, since 
a polar different clock signal is inputted, as for the gate means of the feedback section, 
an input side and an output side become the gate terminal of the gate means of the 
feedback section with switch-on in falling or the standup of a clock signal. Therefore, 
the voltage level of the signal inputted into the signal taking-in section will be 
maintained for a round of a clock signal. On the other hand, since a polar clock signal 
equal to the clock signal inputted into the gate means of the feedback section of the 
preceding paragraph is inputted into the gate terminal of the gate means of the signal 
taking-in section of the next step, incorporation of the output signal from the 
preceding paragraph is started to the timing by which feedback is started in the 
preceding paragraph in the next step, and the voltage level of this incorporated signal 
is maintained for a round of a clock signal like the preceding paragraph. Therefore, the 
signal outputted in the preceding paragraph will be outputted in the condition of having 
shifted by the half period of a clock in the next step. Hereafter, since same processing 
is performed in each stage, after all, the signal of each stage will shift by the half 
period of a clock, and a sequential transfer will be carried out. And the writing of a line 
sequential precharge signal which was mentioned above, and the writing of a line 
sequential picture signal are attained with such a shift register. 
[0036] In order that the actuation circuit of an electro-optic device according to claim 
6 may solve said technical problem, in the actuation circuit of an electro-optic device 
given in any 1 term of claim 1 thru/or claim 5, it is characterized by establishing said 



sampling circuit and precharge circuit in juxtaposition. 

[0037] Since said sampling circuit and precharge circuit are established in 
juxtaposition according to the actuation circuit of an electro-optic device according 
to claim 6, as mentioned above, the occupancy area of the circumference circuit 
constituted from a precharge circuit by the data-line driving means and the sampling 
circuit list which leading about of the supply line of the 1st driving signal and the 2nd 
driving signal which are connected to these sampling circuits and precharge circuits 
becomes easy, and contain said bidirectional shift register decreases from a single 
bidirectional shift register, and the miniaturization of an electro-optic device realizes. 
[0038] An electro-optic device according to claim 7 is characterized by equipping any 

1 term of claim 1 thru/or claim 6 with the actuation circuit of the electro-optic device 
of a publication, in order to solve said technical problem. 

[0039] Since the electro-optic device given in any 1 term of claim 1 thru/or claim 6 is 
equipped with the actuation circuit of said electro-optic device according to the 
electro-optic device according to claim 7, even when a high-speed display mode is 
adopted and inverse video mode is adopted, sufficient precharge can be performed, a 
contrast ratio improves and a small electro-optic device is offered possible [ a display 
of a good image without the wiring unevenness on the display screen ]. 
[0040] Electronic equipment according to claim 8 is characterized by having the 
electro-optic device of claim 7, in order to solve said technical problem. 
[0041] According to electronic equipment according to claim 8, since sufficient 
precharge can be performed even when electronic equipment is equipped with the 
electro-optic device of the invention in this application mentioned above and a 
high-speed display mode and inverse video mode are adopted, a contrast ratio 
improves more, and image display of high quality is performed by the electro-optic 
device which can display a good image without the wiring unevenness on the display 
screen. Moreover, since the miniaturization of an electro-optic device is possible, the 
miniaturization of electronic equipment is realizable. 

[0042] Such an operation and other gains of this invention are made clear from the 

gestalt of the operation explained below. 

[0043] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on a drawing. 

[0044] (Configuration of liquid crystal equipment) The whole liquid crystal equipment 
configuration is first explained with reference to drawing 3 from drawing 1 as an 
example of an electro-optic device. Drawing 1 is the block diagram showing the 
configuration of a various wiring, a circumference circuit, etc. which were prepared on 
the TFT array substrate in the gestalt of operation of liquid crystal equipment, drawing 

2 is the top view which looked at the TFT array substrate from the opposite substrate 
side with each component formed on it, and drawing 3 is a H-H' sectional view of 



drawing 2 shown including an opposite substrate. 

[0045] Liquid crystal equipment 200 is equipped with the TFT array substrate 1 which 
consists of a quartz substrate, hard glass, etc. in drawing 1 . Two or more pixel 
electrodes 1 1 prepared in the shape of a matrix on the TFT array substrate 1 , The 
data line 35 which two or more arrays are carried out in the direction of X, and is 
extended along the direction of Y, respectively, The scanning line 31 which two or 
more arrays are carried out in the direction of Y, and is extended along the direction of 
X, respectively, While intervening between each data line 35 and the pixel electrode 11, 
respectively, two or more TFT30 as an example of the switching element which 
controls the switch-on and the non-switch-on between these according to the scan 
signal supplied through the scanning line 31, respectively, respectively is formed. 
Moreover, although the graphic display is omitted, on the TFT array substrate 1, the 
capacity line which is wiring for storage capacitance may be mostly formed along with 
the scanning line 31 at parallel. 

[0046] The precharge circuit 201 which precedes the precharge signal of a 
predetermined voltage level with a picture signal, and supplies it to further two or 
more data lines 35 on the TFT array substrate 1 , respectively, the sampling circuit 301 
which samples a picture signal and is supplied to two or more data lines 35, 
respectively, the data-line actuation circuit 101, and the scanning-line actuation 
circuit 1 04 are formed. 

[0047] The scanning-line actuation circuit 104 is equipped with a bidirectional shift 
register, and is constituted, and a scan signal is impressed to the scanning line 31 by 
line sequential in pulse to predetermined timing at the power source, start signal SPY, 
the reference clock signal CLY and the reversal signal CLYINV, and list which are 
supplied from an external-control circuit (not shown) through the mounting terminal 
102 shown in drawing 2 based on the direction-of-transfer control signal DY, the 
reversal signal DYINV, etc. In addition, it cannot be overemphasized that an one-way 
shift register is sufficient as the scanning-line actuation circuit 104. 
[0048] Moreover, the data-line actuation circuit 101 is similarly equipped with a 
bidirectional shift register, and is constituted. The power source supplied from an 
external-control circuit (not shown) through the mounting terminal 102 shown in 
drawing 2 , The reference clock signal CLX and the reversal signal CLXINV, and start 
signal SPX, In order that the scanning-line actuation circuit 104 may sample the 
picture signal VID as a picture signal according to the timing which impresses a scan 
signal based on the direction-of-transfer control signal DX, the reversal signal DXINV, 
etc. in a list A sampling circuit driving signal is minded every data line 35, the sampling 
circuit actuation signal line 306 is minded [ 301 ], and it supplies. 
[0049] Moreover, the power source supplied from an external-control circuit (not 
shown) through the mounting terminal 102 which shows the data-line actuation circuit 
101 to drawing 2 , The reference clock signal CLX and the reversal signal CLXINV, and 



start signal SPX, It is based on the direction-of-transfer control signal DX, the 
reversal signal DXINV, etc. at a list. Supply of the scan signal over the scanning line 31 
of 1 horizontal-scanning period by the scanning-line actuation circuit 104 is 
completed. In order to sample the precharge signal NRS according to the timing which 
polar reversal of a picture signal ends in a horizontal blanking interval, a precharge 
circuit driving signal is supplied to the precharge circuit 201 every data line 35 through 
the precharge circuit actuation signal line 206. 

[0050] The precharge circuit 201 is equipped with the switching elements NR1-NRn 
which consist of TFT(s) every data line 35. The precharge signal line 204 is connected 
to the source electrode of switching elements NR1-NRn, and the precharge circuit 
actuation signal line 206 is connected to the gate electrode of switching elements 
NR1-NRn. And the precharge signal of a predetermined electrical potential difference 
is supplied through the precharge signal line 204 from an external-control circuit (not 
shown), by supplying a precharge circuit driving signal from the data-line actuation 
circuit 101 through the precharge circuit actuation signal line 206 to the timing 
preceded with the writing of a picture signal which is explained below about each data 
line 35, switching elements NR1~NRn will be in switch-on, and said precharge signal 
will be written in each data line 35. In addition, as for the precharge signal supplied to 
the precharge circuit 201, it is desirable that it is a signal (image auxiliary signal) 
equivalent to the pixel data of medium gradation level. Moreover, it cannot be 
overemphasized that the precharge signal NRS has the same picture signal VID and 
signal polarity. 

[0051] The sampling circuit 301 is equipped with the switching elements SH1-SHn 
which consist of TFT(s) every data line 35. The picture signal line 304 is connected to 
the source electrode of switching elements SH1-SHn, and the sampling circuit 
actuation signal line 306 is connected to the gate electrode of switching elements 
SH1-SHn. Therefore, if a sampling circuit driving signal is inputted through the 
sampling circuit actuation signal line 306 from the data-line actuation circuit 101, the 
picture signal VID supplied through the picture signal line 304 from an 
external-control circuit (not shown) will be sampled, and sequential supply will be 
carried out at the data line 35. In addition, in drawing 1 , although one picture signal 
line 304 is indicated for simplification, it may form two or more picture signal lines. 
[0052] In addition, it connects with the data line 35, and both the drain electrodes of 
the switching elements NR1~NRn of the precharge circuit 201 and the switching 
elements SH1 -SHn of a sampling circuit 301 precede a precharge signal with a picture 
signal, and are making the switch-on of switching elements NR1~NRn and switching 
elements SH1-SHn supply to a switch and the data line 35 by the data-line actuation 
circuit 101 to predetermined timing. 

[0053] Moreover, the switching elements SH1-SHn which constitute the switching 
elements NR1-NRn which constitute the precharge circuit 201 as shown in drawing 1 , 



and a sampling circuit 301 are installed in juxtaposition to the data line. For example, 
the switching element SH1 for sampling the switching element NR1 and picture signal 
for precharge is connected to juxtaposition to the data line of S1. If such a 
configuration is taken, the switching elements NR1~NRn of the precharge circuit 201 
and the switching elements SH1-SHn of the precharge circuit 301 have the advantage 
which can share the data line 35 which is an output stage. It not only can arrange 
efficiently [ there is no futility on the TFT array substrate 1 , and ] by this, but since it 
is not necessary to form the data line 35 in the precharge circuit 201 and a sampling 
circuit 301 respectively, high numerical aperture-ization of a pixel is attained and it 
can realize a bright liquid crystal panel. 

[0054] Furthermore, since the field which was a dead space conventionally can be 
efficiently used for the precharge circuit 201 and the sampling circuit 301 which were 
established in juxtaposition with the gestalt of this operation if it arranges so that it 
may be prepared on the TFT array substrate 1 in the location which counters the 
circumference abandonment 53 of the protection-from-light nature for specifying the 
screen-display field formed on the opposite substrate 2 or the TFT array substrate 1 
as shown in drawing 2 and drawing 3 , the miniaturization of a liquid crystal panel is 
realizable. Moreover, the data-line actuation circuit 101 and the scanning-line 
actuation circuit 104 are good to make it prepare on the narrow long and slender 
circumference part of the TFT array substrate 1 which does not face the liquid crystal 
layer 50 in order to degrade neither liquid crystal nor the orientation film by the dc 
component. In addition, as long as it prepares the passivation film etc. so that the 
data-line actuation circuit 101 and the circumference circuit of scanning-line 
actuation circuit 104 grade may be protected, these circumference circuits may be 
formed into the liquid crystal layer 50. 

[0055] In drawing 2 and drawing 3 , the sealant 52 which consists of a photo-setting 
resin as an example of the seal member which sticks both substrates in the perimeter 
of the screen-display field (namely, field of the liquid crystal panel with which an image 
is actually displayed by the orientation change of state of the liquid crystal layer 50) 
specified with two or more pixel electrodes 11, and surrounds the liquid crystal layer 
50 is formed along the screen-display field on the TFT array substrate 1. And between 
the screen-display fields and sealants 52 on the opposite substrate 2, the 
circumference abandonment 53 of protection-from-light nature is formed. 
[0056] When put into the TFT array substrate 1 by the case of protection-from-light 
nature where opening was behind prepared corresponding to the screen-display field, 
the circumference abandonment 53 so that the screen-display field concerned may 
not hide in the edge of opening of the case concerned according to a manufacture 
error etc. That is, it is formed from the band-like protection-from-light nature 
ingredient which has width of face of at least 500 micrometers or more in the 
perimeter of a screen-display field so that the gap of about hundreds of micrometers 



to the case of the TFT array substrate 1 may be permitted, for example. Such 
circumference abandonment 53 of protection-from-iight nature is formed in the 
opposite substrate 2 of the spatter process, the photolithography process, the 
etching process, etc. of having used metallic materials, such as Cr (chromium) and 
nickel (nickel). Or it is formed from ingredients, such as resin black which distributed 
carbon and Ti (titanium) to the photoresist. 

[0057] The data-line actuation circuit 101 and the mounting terminal 102 are formed 
in the field of the outside of a sealant 52 along the lower side of a screen-display field, 
and the scanning-line actuation circuit 104 is established in the both sides of a 
screen-display field along with two sides of right and left of a screen-display field. In 
addition, if the scan signal delay supplied to the scanning line 31 does not become a 
problem, the thing only with one side sufficient [ the scanning-line actuation circuit 
104 ] cannot be overemphasized. Moreover, the data-line actuation circuit 101 may be 
arranged on both sides along the side of a screen-display field. For example, the data 
line 35 of an odd number train supplies a picture signal from the data-line actuation 
circuit arranged along one side of a screen-display field, and you may make it the data 
line 35 of an even number train supply a picture signal from the data-line actuation 
circuit arranged along the side of the opposite hand of said screen-display field. Thus, 
if it is made to drive the data line 35 in the shape of a ctenidium, since the occupancy 
area of a data-line actuation circuit is extensible, it becomes possible to constitute a 
complicated circuit. Furthermore, two or more wiring 105 for supplying a driving signal 
and the power source of each other to the scanning-line actuation circuit established 
in the right-and-left both sides of a screen-display field is formed in the top chord of 
a screen-display field. Moreover, the fish eye 106 which consists of flow material for 
taking an electric flow between the TFT array substrate 1 and the opposite substrate 
2 by at least one place of the corner section of the opposite substrate 2 is formed. 
And the opposite substrate 2 with the almost same profile as a sealant 52 has fixed to 
the TFT array substrate 1 by the sealant 52 concerned. 

[0058] (Gestalt of operation of a precharge circuit and a sampling circuit) Next, the 
concrete circuitry of the switching elements NR1~NRn which constitute the 
precharge circuit 201 and a sampling circuit 301, and switching elements SH1-SHn is 
explained with reference to drawing 4 and drawing 5 , respectively. In addition, drawing 
4 is the circuit diagram showing various kinds of TFT(s) which constitute the switching 
elements NR1-NRn of the precharge circuit 201, and drawing 5 is the circuit diagram 
showing various kinds of TFT(s) which constitute the switching elements SH1-SHn of 
a sampling circuit 301. 

[0059] As shown in drawing 4 (1), the switching elements NR1-NRn (refer to drawing 
1 ) of the precharge circuit 201 may consist of N channel mold TFT202a, as shown in 
drawing 4 (2), may consist of P channel mold TFT202b, and may consist of 
complementary-type TFT202c which consists of an N channel mold TFT and a P 



channel mold TFT as shown in drawing 4 (3). In addition, the precharge signal NRS 
which the precharge circuit driving signals 206a and 206b inputted in drawing 4 (3) 
through the precharge circuit actuation signal line 206 shown in drawing 1 from 
drawing 4 (1) are inputted into each TFT(s) 202a-202c as gate voltage, and is inputted 
through the precharge signal line 204 similarly shown in drawing 1 is inputted into each 
TFT(s) 202a-202c as a source electrical potential difference. In addition, precharge 
circuit driving signal 206a impressed to N channel mold TFT202a as gate voltage and 
precharge circuit driving signal 206b impressed to P channel mold TFT202b as gate 
voltage cannot be overemphasized by that it is a reversal signal to mutual. Therefore, 
what is necessary is for at least two or more precharge circuit actuation signal lines 
206 to be needed, and just to shape reversal signal 206b of for example, precharge 
circuit driving signal 206a in waveform by the inverter circuit before the input of a 
precharge circuit, in constituting the precharge circuit 201 from complementary-type 
TFT202c. 

[0060] As shown in drawing 5 (1), the switching elements SH1-SHn (refer to drawing 
1 ) of a sampling circuit 301 may consist of N channel mold TFT302a, as shown in 
drawing 5 (2), they may consist of P channel mold TFT302b, and as shown in drawing 5 
(3), they may consist of complementary-type TFT302c. Moreover, the sampling circuit 
driving signals 306a and 306b which the picture signal VID inputted in drawing 5 (3) 
through the picture signal line 304 shown in drawing 1 from drawing 5 (1) is inputted 
into each TFT(s) 302a-302c as a source electrical potential difference, and are 
inputted through the sampling circuit actuation signal line 306 from the data-line 
actuation circuit 101 similarly shown in drawing 1 are inputted into each TFT(s) 
302a-302c as gate voltage. In addition, also in a sampling circuit 301, sampling circuit 
driving signal 306a impressed to N channel mold TFT302a as gate voltage like the 
case of the above-mentioned precharge circuit 201 and sampling circuit driving signal 
306b impressed to P channel mold TFT302b as gate voltage are reversal signals 
mutual. Therefore, it is good for at least two or more sampling circuit actuation signal 
lines 306 to be needed in constituting a sampling circuit 201 from 
complementary-type TFT302c, and to shape reversal signal 306b of for example, 
sampling circuit driving signal 306a in waveform by the inverter circuit before the input 
of a sampling circuit 301. 

[0061] (Gestalt of operation of the 1st of an actuation circuit) Next, the gestalt of 
operation of the 1st of an actuation circuit is explained with reference to drawing 10 
from drawing 6 . 

[0062] First, a data-line actuation circuit is explained. 

[0063] As shown in drawing 6 , the data-line actuation circuit 101 is constituted 
including the bidirectional shift register 401, the buffer circuit 402, the wave control 
circuit 403 of a sampling circuit driving signal, and the precharge signal electronic 
switch 404. 



[0064] With the gestalt of this operation, the bidirectional shift register 401 In the 
direction of transfer corresponding to the direction of +X (direction which goes to B 
from A) or the direction of -X (direction which goes to A from B) shown in drawing 1 
The sequential output of the precharge circuit driving signal as the sampling circuit 
driving signal and the 2nd driving signal as the 1st driving signal is carried out from 
each stage of the bidirectional shift register 401, respectively. A sampling circuit 301 
is supplied through the precharge signal electronic switch 404 and the buffer circuit 
402 in the precharge circuit 201 again through the wave control circuit 403 or the 
buffer circuit 402. 

[0065] In addition, although a graphic display is omitted about the scanning-line 
actuation circuit 104, it has the same bidirectional shift register as the data-line 
actuation circuit 101, a buffer circuit, etc., and is constituted. 

[0066] Next, the configuration of the bidirectional shift register 401 is explained in full 
detail. 

[0067] As shown in drawing 6 , each stage of the bidirectional shift register 401 is 
constituted by the clocked inverter. A configuration is shown for one stage of this 
bidirectional shift register 401 in drawing 7 . As shown in drawing 7 , one stage of the 
bidirectional shift register 401 is constituted by four clocked inverters, and each 
clocked inverter has the following functions. First, considering the case where a 
direction of transfer is the direction of arrow-head X, a clocked inverter 1 30 functions 
as the signal taking-in section which incorporates an input signal 1 synchronizing with 
a clock signal CLX. Moreover, a clocked inverter 131 functions as a 
direction-of-transfer control section which restricts the direction of transfer of a 
signal in the direction of X based on the direction-of-transfer control signal DX as the 
signal propagation section which makes the incorporated signal spread as an output 
signal 1. Moreover, a clocked inverter 132 functions as the feedback section which 
returns the output signal 1 from the signal propagation section to the signal input side 
of the signal propagation section synchronizing with the reversal signal CLXINV of a 
clock signal CLX. Moreover, a clocked inverter 133 functions as the 
direction-of-transfer control section which restricts the direction of transfer of a 
signal in the direction of -X based on the reversal signal DXINV of a 
direction-of-transfer control signal, i.e., a direction-of-transfer control section which 
does not make the signal input side of the signal taking-in section spread the signal 
from the feedback section when a direction of transfer is the direction of X. 
[0068] Next, when a direction of transfer is the direction of arrow-head-X, a clocked 
inverter 132 functions as the signal taking-in section which incorporates an input 
signal 2 synchronizing with the reversal signal CLXINV of a clock signal CLX. 
Moreover, a clocked inverter 1 33 functions as a direction-of-transfer control section 
which restricts the direction of transfer of a signal in the direction of -X based on the 
reversal signal DXINV of the direction-of-transfer control signal DX as the signal 



propagation section which makes the incorporated signal spread as an output signal 2. 
Moreover, a clocked inverter 1 30 functions as the feedback section which returns the 
output signal 2 from the signal propagation section to the signal input side of the 
signal propagation section synchronizing with a clock signal CLX. Moreover, a clocked 
inverter 131 functions as the direction-of-transfer control section which restricts the 
direction of transfer of a signal in the direction of X based on the reversal signal DX of 
a direction-of-transfer control signal, i.e., a direction-of-transfer control section 
which does not make the signal input side of the signal taking-in section spread the 
signal from the feedback section when a direction of transfer is the direction of -X. 
[0069] A clocked inverter is expressed by the notation shown in drawing 8 (a), and it 
has the input terminal and the gate terminal other than an output terminal. And the 
circuitry has become like drawing 8 (b), the signal inputted into the gate terminal by 
the side of the N channel mold TFT is high-level, and when the signal inputted into the 
gate terminal by the side of the P channel mold TFT is a low level, it operates as a 
usual inverter circuit, moreover When the signal with which the signal inputted into the 
gate terminal by the side of the N channel mold TFT is inputted into the gate terminal 
by the side of the P channel mold TFT with a low level is high-level, an output will be 
in a hi-z state. In addition, in the drawing of this application, in writing a clocked 
inverter, as shown in drawing 8 (a), it shall express only the signal connected to the 
gate terminal by the side of the N channel mold TFT. Moreover, this notation 
regulation is the same in the circuit which has not only a clocked inverter but a gate 
terminal. 

[0070] Since the circuit which combined the above clocked inverters constituted each 
stage of a shift register 401 from this operation gestalt, For example, a clock signal 
CLX is inputted into the clocked inverter 130 which functions as the signal taking-in 
section when a direction of transfer is the direction of X. It is the case where the 
reversal signal CLXINV of a clock signal is inputted into the clocked inverter 132 
which functions as the feedback section. The following actuation is performed when 
start signal SPX which starts high-level is inputted into a clocked inverter 1 30 as an 
input signal 1, as shown in drawing 9 . In addition, the direction-of-transfer control 
signal DX presupposes that it is a high-level signal. First, said start signal SPX is 
incorporated by the clocked inverter 130 in the standup of the clock signal CLX shown 
in drawing 9 to timing tO, and a high-level signal is outputted as an output signal 2 
through a clocked inverter 131, for example, a switching element NR1 is supplied. And 
as for the condition of this output signal 2, a clock signal CLX is held during the period 
of high level. Next, although the output of a clocked inverter 130 will be in a hi-z state 
if a clock signal CLX falls to timing t1, since said output signal 2 has returned to the 
input side of a clocked inverter 132 with the clocked inverter circuit 132 by which the 
reversal signal CLXINV of a clock signal CLX was inputted into the gate terminal, 
feedback will be performed from falling of a clock signal CLX, i.e., the standup of the 



reversal signal CLXINV, and the level of said output signal 2 will maintain high level. 
And in falling of the reversal signal CLXINV in timing t2, i.e., the standup of a clock 
signal CLX, although an input signal 1 is again incorporated in a clocked inverter 130, 
as shown in drawing 9 , said start signal SPX is a low level, and the level of an output 
signal 2 also turns into a low level in this timing. Thus, from an output signal 2, the 
pulse signal of the same width of face as inputted start signal SPX will be outputted. 
[0071] The clock signal inputted into the clocked inverter of the stage which each 
stage of the bidirectional shift register 401 consists of circuits which combined the 
above clocked inverters, and adjoins each other is set up so that it may become the 
polarity of the clock signal of the preceding paragraph, and a reverse polarity. That is, 
as shown in drawing 6 , a clock signal CLX is inputted into the clocked inverter which 
functions as the 1 st step of signal taking-in section, clock signal CLXINV is inputted 
into the clocked inverter which functions as the 2nd step of signal taking-in section, 
and a clock signal CLX is inputted into the clocked inverter which functions as the 3rd 
more step of signal taking-in section. Therefore, to the timing tO shown in drawing 9 in 
the 1 st step, it is incorporated, and the signal outputted is incorporated in the timing 
t1 shifted the semicircle term of a clock signal CLX in the 2nd step, and the output 
signal of the same width of face as start signal SPX is acquired also in the 2nd step. 
Since incorporation of the signal in the timing which shifted the semicircle term of a 
clock signal CLX one after another in each stage, and the output of the signal of the 
same width of face as start signal SPX are performed hereafter, a clock signal CLX 
will shift a half period every one by one, and start signal SPX will be transmitted. The 
transfer of such start signal SPX is the same even when a direction of transfer turns 
into the direction of -X. 

[0072] And as a precharge circuit driving signal, the pulse signal from which the clock 
signal CLX outputted from each above stage shifted the half period every will be 
supplied to the switching elements NR1-NRn of the precharge circuit 201 through the 
transmission gate of the precharge signal electronic switch 404, and a buffer circuit 
402, respectively, as shown in drawing 6 . 

[0073] On the other hand, to the switching elements SH1-SHn of a sampling circuit 
301, the signal based on the output signal from the output stage of at least two steps 
after is supplied rather than the output stage of a precharge circuit driving signal in 
this operation gestalt. That is, to the output signal outputted from the 1 st step of the 
bidirectional shift register 401 shown in drawing 6 being supplied to the switching 
element NR1 of the precharge circuit 201, to the switching element NR1 concerned 
and the switching element SH1 of the sampling circuit 301 established in juxtaposition, 
it is constituted so that the signal based on the 3rd step of output signal may supply. 
[0074] By the way, although the sampling circuit driving signal which chooses the 
switching element SHn of a sampling circuit 301 in the output stage of the 
bidirectional shift register 401 to the precharge circuit driving signal which chooses 



the switching element NRn of the precharge circuit 201 was chosen by the signal of 
two steps after in the gestalt of this operation, as long as two or more steps become, 
it may be how many steps after. 

[0075] If it explains using the timing chart of drawing 9 , to the switching element NR1 
of the precharge circuit 201, the precharge circuit driving signal of the same width of 
face as start signal SPX will be supplied in timing tO. And a sequential transfer is 
carried out and the start signal used as the source signal of this precharge circuit 
driving signal is incorporated by the 3rd step of signal taking-in section in timing t2. 
Furthermore, an AND is taken between the enable signal ENB1 as shows this 
incorporated signal to drawing 9 by the NAND circuit with which the wave control 
circuit 403 was equipped, or ENB2. Or an AND is not cared about at all with a NOR 
circuit. This enable signal consists of ENB1 and ENB2, and in odd level, it is 
constituted so that ENB2 may be used for ENB1 in even level again. Moreover, this 
enable signal ENB1 or the pulse width of ENB2 has predetermined pulse width shorter 
than the half period of a clock signal CLX, and as a result of the above AND 
operations, it will be supplied to the switching element SH1 of a sampling circuit 301 
so that a high-level period as shown in drawing 9 may not overlap the pulse signal 
supplied to the switching element NR1 of the precharge circuit 201 as a sampling 
circuit driving signal. Hereafter, the signal based on the n+2nd step of output signal in 
the signal based on the output signal from the 5th step in the signal based on the 
output signal from the 4th step of that will be similarly supplied to a switching element 
SH2 at a switching element SHn at a switching element SH3, respectively. 
[0076] Thus, the sampling circuit driving signal supplied to a sampling circuit 301 with 
an enable signal is controllable. Moreover, it is better to have made it the sampling 
circuit driving signal supplied to the switching element SH of the adjacent sampling 
circuit 301 not overlap. The ghost phenomenon produced by this writing in the picture 
signal before and behind a selection period can be controlled. In addition, it may be 
made to carry out wave control by preparing a NAND circuit and a NOR circuit 
between the enable signals from the outside like the sampling circuit driving signal 
which mentioned the precharge circuit driving signal above. If such a configuration is 
taken, since the timing of precharge is controllable by the enable signal from the 
outside, even if the TFT property in a liquid crystal panel changes, causing lowering of 
the yield decreases. 

[0077] Moreover, the supply of a precharge circuit driving signal and a sampling circuit 
driving signal performed to such timing is the same even when a direction of transfer 
turns into the direction of -X, and as shown in drawing 10 , a transfer is performed in 
the direction of switching element NRn~NR1 and SHn-SH1. 

[0078] That is, in this operation gestalt, even when directions of transfer are any, it 
has composition which narrows the pulse width of the pulse signal which was late for 
the output stage of a precharge circuit driving signal at least two or more steps with a 



gate means, and the predetermined period tm as shown in drawing 9 between a 
precharge circuit driving signal and a sampling circuit driving signal can be established. 
Therefore, it will precede with the timing by which a picture signal is sampled, the 
precharge circuit 201 will be in switch-on, and the precharge signal NRS supplied 
through the precharge signal line 204 is supplied only for the period of tNR to each 
data line 35. A precharge signal is a signal set as proper potential level, and by such a 
precharge signal's preceding with supply to the data line 35 of a picture signal, and 
writing it in the data line 35 concerned, in case it writes a picture signal in the data line 
35 concerned, it can lessen required quantity of electricity notably. Moreover, even 
when a picture signal is supplied to the data line 35 at a high rate, the potential level of 
each data line 35 is stabilized, and reduction of the wiring unevenness on the display 
screen and improvement in a contrast ratio can be aimed at. 

[0079] In case a picture signal is made to sample as mentioned above according to 
this operation gestalt, the output of a sampling circuit driving signal is performed and 
prevention of generating of a cross talk and prevention of lowering of contrast or 
display nonuniformity are achieved so that TFT30 whose picture signal is a pixel 
simultaneously may not be supplied between each data line 35, and so that a 
precharge period and a sampling period may not overlap. 

[0080] Moreover, although the electrical-potential-difference polarity of a picture 
signal is reversed for every predetermined period called 1 horizontal-scanning period 
with this operation gestalt in order to carry out alternating current actuation of the 
liquid crystal Before each picture signal is supplied to TFT30, as mentioned above, to 
each data line 35 Since the precharge signal which is preferably equivalent to the pixel 
data of medium gradation level is supplied, the load at the time of writing in a picture 
signal is mitigated, and the potential level of the data line 35 is [ ** / according to / 
the potential level impressed to last time ] stable. For this reason, this picture signal 
can be supplied with the potential stabilized in each data line 35. 
[0081] With this operation gestalt, moreover, the shift register for a precharge circuit 
driving signal output, Since not the configuration that prepares independently the shift 
register for a sampling circuit driving signal output like before, respectively but the 
configuration made to serve a double purpose with one shift register was taken, The 
start signal of a precharge circuit driving signal can be made to serve a double 
purpose with the start signal of a sampling circuit driving signal. It is not necessary to 
make the start signal of a precharge circuit driving signal in an external-control circuit 
like [ in the former which had prepared independently each shift register the object for 
precharge circuit driving signals, and for sampling circuit driving signals ]. Therefore, 
timing adjustment with the start signal of said precharge circuit driving signal, a clock 
signal, etc. can be performed freely. That is, in the control means which generates said 
clock signal etc. and which is not illustrated, the start signal of said sampling circuit 
driving signal made to serve a double purpose as a start signal of said precharge 



circuit driving signal can synchronize the start signal of said precharge circuit driving 
signal with accuracy to a clock signal, since a clock signal etc. and a synchronization 
concerned are taken and it is outputted, for example, even when the period of a clock 
signal etc. is tuned finely. Moreover, even when the pulse width of the start signal of 
said precharge circuit driving signal etc. is tuned finely, the synchronization with said 
clock signal can be taken to accuracy. 

[0082] Moreover, since it is not necessary to prepare separately from the shift 
register for sampling circuit driving signals the shift register for a precharge circuit 
driving signal output, a TFT element number can be remarkably reduced compared 
with the former, and lowering of the yield can be prevented. Furthermore, since the 
tooth space for the shift register for a precharge circuit driving signal output is 
unnecessary, it is advantageous on a circuit layout and easy-ization of a pattern 
design can be attained. 

[0083] Furthermore, with this operation gestalt, as shown in drawing 9 , the period tm 
from termination of a precharge period to the standup of start signal SPX can be 
secured 100ns or more, even when EWS mode is adopted as a display mode as a 
result of an experiment. 

[0084] When this period tm cannot secure even several ns, it will be carried out by the 
writing of a precharge signal and the writing of a picture signal overlapping by signal 
delay, and there is a problem that a picture signal cannot be written in proper. 
[0085] This invention does such extremely excellent effectiveness so, because the 
configuration of a shift register was considered as the configuration simple as 
mentioned above. Since the configuration of a shift register is simple, it becomes 
unnecessary to be able to make the occupancy area small, and to be also fully able to 
secure the area which arranges a precharge circuit, consequently to make size of TFT 
extremely small. And since the load at the time of precharge is also small as 
mentioned above, even if display modes are high-speed display modes, such as EWS 
mode, precharge sufficient in the precharge period of Imicrosec extent can be 
performed. Furthermore, since the period tm from completion of a precharge period to 
the standup of the start signal for picture signals is fully securable, a picture signal 
can be written in appropriately. 

[0086] With this operation gestalt, further, since the output stage in the shift register 
of a precharge circuit driving signal is set up at least two or more steps before the 
output stage of a sampling circuit driving signal, even when a signal becomes blunt in a 
defect, wiring delay, etc. of transistor characteristics, it can prevent that a precharge 
signal and a picture signal are written in simultaneously. 

[0087] Moreover, like this operation gestalt, if the output stage in the shift register of 
a precharge circuit driving signal is set up at least two or more steps before the 
output stage of a sampling circuit driving signal, after choosing the precharge circuit 
NRn and a sampling circuit SHn simultaneously will be lost and the precharge circuit 



NRn will be in an OFF state before a sampling circuit SHn will be in an ON state, only 
the period of time amount tm can take a margin. Therefore, according to this 
operation gestalt, degradation of display grace, such as lowering of contrast and 
nonuniformity, is not produced. 

[0088] Furthermore, the shift register of this operation gestalt is the point equipped 
with the precharge signal electronic switch 404 shown in drawing 6 , as it is 
constituted as a bidirectional shift register, and said precharge circuit driving signal is 
always outputted from at least two or more steps before rather than the output stage 
of a sampling circuit driving signal, even if the shift direction is which direction. 
[0089] In this operation gestalt, the precharge signal electronic switch 404 is 
constituted from a transmission gate, and the transmission gate connected with the 
transmission gate connected with the output stage two steps before the output stage 
concerned and the output stage of two steps after is connected to the precharge 
circuit of each stage. Moreover, the direction-of-transfer control signals DX and 
DXINV are inputted into each transmission gate, and it is constituted so that only 
which transmission gate may be in switch-on by the direction of transfer. 
[0090] Thus, even when directions of transfer are any by constituting, a precharge 
signal can be written in with a margin before the writing of a picture signal, and there is 
no wiring unevenness by high contrast, and the possible liquid crystal panel of the 
inverse video corresponding to a high-speed display mode can be offered. 
[0091] A transmission gate 1 60 is expressed with the notation shown in drawing 1 1 (a), 
and has circuitry of drawing 1 1 (b). Since the N channel mold TFT and the P channel 
mold TFT will be in switch-on simultaneously according to the potential difference of 
the directional-control signal DX impressed to a gate electrode or a clock signal CLX, 
and the transfer signal impressed to the input-side electrode or output side electrode 
of a transfer signal, a transmission gate 1 60 does not need supply of a positive supply 
VDD and a negative supply VSS like a clocked inverter. Therefore, even when the 
array pitch of the switching element which it becomes unnecessary to take about 
these power-source lines, and constitutes the precharge circuit 201 makes it detailed, 
the precharge signal electronic switch 404 can be formed with allowances, and much 
more miniaturization of liquid crystal equipment is possible. 

[0092] Moreover, when using a liquid crystal panel as a light valve of a liquid crystal 
projector, the double plate method which uses three liquid crystal panels (that is, the 
light filter is not formed) without a color according to RGB can be adopted, the display 
screen is made bright, and high-definition image quality is acquired. According to this 
double plate method, after 3 colored light by which light modulation was independently 
carried out with the liquid crystal panel of three sheets is compounded by one incident 
light with prism or a dichroic mirror, it is projected on it on a screen. Thus, if it 
compounds by prism etc., as shown in drawing 12 , compared with R light and B light 
which are reflected by prism 502 after the modulation by the light valves 500R, 500G, 



and 500B of three sheets for RGB, G light will not be reflected by prism 502. That is, 
the count of reversal of light decreases about G light only once. Even if this 
phenomenon constitutes optical system instead of G light, of course so that R light or 
B light may not be reflected by prism, it is the same, and when a dichroic mirror etc. is 
used and 3 colored light is compounded further, it happens similarly. Therefore, in 
such a case, the ************ need produces the picture signal about G light right 
and left in a certain form. 

[0093] then — if the liquid crystal panel equipped with a bidirectional shift register like 
this operation gestalt is used — a picture signal — right and left — ************ — 
things are made and the liquid crystal projector of the above double plate methods 
can be constituted. 

[0094] Moreover, although there is a veneer method which uses only one liquid crystal 
panel (that is, the light filter was formed in the opposite substrate) of coloring in the 
liquid crystal projector equipped with said light valve If the bidirectional shift register 
mentioned above also in the scan actuation circuit 104 of the liquid crystal panel of 
this operation gestalt is used It can constitute usable also as a ****** type which 
attaches in reverse also as a type the liquid crystal projector of such a veneer method, 
or the liquid crystal projector of a double plate method mentioned above at head lining, 
and installs it every [ which is ordinarily installed in a floor ] floor, moreover, the liquid 
crystal display monitor which is liquid crystal equipment of a veneer method like the 
liquid crystal display monitor of a pocket mold video camera — a user's photography 
position — responding — for example, a flexible joint — the supporting point — **** 
repetition ****** — things are able to be made to be made. 

[0095] In addition, when a transmission gate may leak with transistor characteristics, 
the configuration of the precharge signal electronic switch 404 is good also as a 
configuration which adds an inverter 1 70 to the input side of each transmission gate, 
as shown in drawing 13 . 

[0096] Thus, even when the defect of transistor characteristics arises by constituting, 
the suitable precharge circuit driving signal according to a direction of transfer can be 
supplied. 

[0097] (Gestalt of operation of the 2nd of an actuation circuit) Next, the 2nd operation 
gestalt of the actuation circuit of this invention is explained based on drawing 14 and 
drawing 15 . In addition, the same sign is given to a common part with the 1st 
operation form, and explanation is omitted. 

[0098] This operation gestalt differs from each operation gestalt which the place 
constituted so that two or more switching elements of a precharge circuit and a 
sampling circuit might be driven with one actuation signal line mentioned above. 
[0099] It is made for the write-in timing of the precharge signal NRS to the six data 
lines 35 to become simultaneous, as are shown in drawing 14 , and this operation 
gestalt connects six switching elements and shows them to drawing 15 to one 



precharge circuit actuation signal line 206 and sampling circuit actuation signal line 
306. Moreover, the six data lines 35 with which the write-in timing of the picture 
signals VID1-VID6 developed by six phases of external-control circuits also adjoins 
are performed one by one as one group. Thus, when the dot frequency of a picture 
signal is quick, in order to reduce a dot frequency, phase expansion of the picture 
signal may be carried out any phase it is. If such a configuration is taken, since the 
drive frequency of the bidirectional shift register 401 which constitutes the data-line 
actuation circuit 101 can be reduced, it can prolong the life of TFT which constitutes 
the bidirectional shift register 401, and low-power-ization is not only realizable, but 
can realize reliable liquid crystal equipment. By the way, although there is no 
constraint in the number of phase expansions of a picture signal, when carrying out 
video presentation, since a signal line is the need, if constituted from a multiple of 3 in 
RGB of each, an external-control circuit can constitute comparatively easily in it. 
Moreover, as for it being the need, only several phase expansion minutes of a picture 
signal cannot be overemphasized by the picture signal line 304 at least. 
[0100] Furthermore, with the gestalt of this operation, although precharge will be 
performed at once to the six data lines 35, the load at the time of one-time precharge 
is small, and can perform precharge sufficient in a short precharge period. Thus, 
although the writing of a precharge signal or a picture signal was performed to the 
data line 35 in every adjoining six, as long as write-in capacity is low, six or more are 
sufficient [ as long as the capacity of the switching element of a precharge circuit and 
the switching element of a sampling circuit is high, six or less are sufficient and ]. 
[0101] Moreover, since it can be made larger than each operation gestalt which 
mentioned above the area of each stage of the bidirectional shift register 401 as the 
object for a precharge circuit driving signal output, and an object for a sampling circuit 
driving signal output since an actuation signal line can be decreased, easy-ization of a 
pattern design can be attained. 

[0102] As mentioned above, although the operation gestalt of an actuation circuit was 
explained, respectively, the bidirectional shift register of a data-line actuation circuit, 
a precharge circuit, a sampling circuit, or a scanning-line actuation circuit can form 
the P channel mold TFT and the N channel mold TFT with the respectively same film 
formation process as TFT30 of a pixel field, and is advantageous on manufacture. 
[0103] Moreover, a sampling circuit 301 and the precharge circuit 201 may be formed 
by the switching element which consists of a complementary type TFT, and you may 
make it form them by the switching element which consists of a piece channel mold 
TFT (the N channel mold TFT or P channel mold TFT). 

[0104] In addition, although the case where the external-control circuit which outputs 
a clock signal or a picture signal was established in the exterior of liquid crystal 
equipment to a data-line actuation circuit and a scanning-line actuation circuit was 
explained, this invention is not restricted to this and you may make it prepare the 



control circuit concerned in liquid crystal equipment in each operation gestalt 
mentioned above. 

[0105] Moreover, since the precharge circuit 201 was established in the data-line 
actuation circuit 101 side, you may make it establish an inspection circuit in the field 
A of an opposite hand on both sides of the data line 35, in each operation gestalt 
explained above, as shown in drawing 2 . 

[0106] Moreover, according to the exception of modes of operation, such as for 
example, TN (Twisted Nematic) mode, STN (super TN) mode, and D-STN 
(double-STN) mode, and the no MARI White mode / NOMA reeve rack mode, a 
polarization film, a phase contrast film, a polarizing plate, etc. are arranged in a 
predetermined direction at the side in which the incident light of the side in which the 
incident light of the opposite substrate 2 of the liquid crystal equipment of each 
operation gestalt mentioned above carries out incidence, and the TFT array substrate 
1 carries out outgoing radiation, respectively. 

[0107] Since the liquid crystal panel 10 explained above is applied to an 
electrochromatic display projector, three liquid crystal panels 10 will be used as a light 
valve for RGB, respectively, and incidence of the light of each color decomposed 
through the dichroic mirror for RGB color separation, respectively will be carried out 
to each panel as incident light, respectively. Therefore, with the gestalt of each 
operation, the light filter is not prepared in the opposite substrate 2. However, the 
light filter of RGB may be formed in the predetermined field which counters the pixel 
electrode 1 1 with which a light-shielding film 23 is not formed in the liquid crystal 
panel 10 on the opposite substrate 2 with the protective coat. If it does in this way, 
the liquid crystal panel of the gestalt of this operation is applicable to 
electrochromatic display equipments, such as electrochromatic display television of 
direct viewing types other than a liquid crystal projector, or a reflective mold. 
[0108] Furthermore, in a liquid crystal panel 10, although the liquid crystal layer 50 
was constituted from a pneumatic liquid crystal as an example, if the polymer 
dispersed liquid crystal which distributed liquid crystal as a minute grain in the 
macromolecule is used, the above-mentioned polarization film, a polarizing plate, etc. 
will become unnecessary in the orientation film and a list, and the advantage of a raise 
in the brightness of a liquid crystal panel or low-power-izing by efficiency for light 
utilization increasing will be acquired. Furthermore, when applying a liquid crystal panel 
10 to high-reflective-liquid-crystal equipment by constituting the pixel electrode 11 
from a metal membrane with high reflection factors, such as aluminum, SH (super 
HOMEOTORO pick) mold liquid crystal with which vertical orientation of the liquid 
crystal molecule was mostly carried out in the state of no 
electrical-potential-difference impressing may be used. Furthermore, although the 
common electrode 21 is provided in the opposite substrate 2 side in the liquid crystal 
panel 10 again so that vertical electric field (vertical electric field) may be impressed 



to the liquid crystal layer 50 What (that is, the electrode for horizontal electric-field 
generating is prepared in the TFT array substrate 1 side, without preparing the 
electrode for vertical electric-field generating in the opposite substrate 2 side) the 
pixel electrode 1 1 is constituted also for from an electrode for horizontal electric-field 
generating of a couple, respectively so that electric field (horizontal electric field) 
parallel to the liquid crystal layer 50 may be impressed is possible. Thus, if horizontal 
electric field are used, it is advantageous when extending an angle of visibility rather 
than the case where vertical electric field are used. In addition, it is possible to apply 
the gestalt of this operation to various kinds of liquid crystal ingredients (liquid crystal 
phase), a mode of operation, a liquid crystal array, the actuation approach, etc. 
[0109] In addition, you may make it connect electrically and mechanically the 
data-line actuation circuit 101 and the scanning-line actuation circuit 104 to LSI for 
actuation mounted on TAB (tape automated bonding substrate) instead of preparing 
on the TFT array substrate 1 through the anisotropy electric conduction film prepared 
in the periphery of the TFT array substrate 1 . 

[0110] Furthermore, the protection-from-light layer which consists of a refractory 
metal may be prepared also in the location (namely, under TFT30) which counters on 
the TFT array substrate 1 at TFT30 again as indicated by JP,9-127497,A, 
JP,3-52611,B, JP,3-125123,A, JP.8-171 101, A, etc. in the gestalt of the above 
operation. Thus, if a protection-from-light layer is prepared also in the TFT30 bottom, 
it can prevent that the return light from the TFT array substrate 1 side etc. carries 
out incidence to TFT30. 

[0111] (Electronic equipment) Next, the gestalt of operation of electronic equipment 
equipped with the liquid crystal equipment 200 explained to the detail above is 
explained with reference to drawing 19 from drawing 16 . 

[0112] The outline configuration of the electronic equipment which equipped drawing 
16 with liquid crystal equipment 200 in this way is shown first. 

[0113] In drawing 16 , electronic equipment is constituted in preparation for the 
display actuation circuit 1004 including the source 1000 of a display information 
output, the external display information processing circuit 1002 mentioned above, the 
above-mentioned scanning-line actuation circuit 104, and the data-line actuation 
circuit 101, a liquid crystal panel 10, and clock generation circuit 1008 list in the power 
circuit 1010. The source 1000 of a display information output is constituted including 
the tuning circuit which aligns and outputs memory, such as ROM (Read Only 
Memory), RAM (Random Access Memory), and an optical disk unit, and a picture signal, 
and outputs display information, such as a picture signal of a predetermined format, to 
the display information processing circuit 1002 based on the clock signal from the 
clock generation circuit 1008. The display information processing circuit 1002 is 
constituted including various well-known processing circuits, such as magnification 
and a polarity-reversals circuit, a phase expansion circuit, a rotation circuit, a gamma 



correction circuit, and a clamping circuit, carries out sequential generation of the 
digital signal from the display information inputted based on the clock signal from the 
clock generation circuit 1008, and outputs it to the display actuation circuit 1004 with 
a clock signal CLK. The display actuation circuit 1004 drives a liquid crystal panel 10 
by the above-mentioned actuation approach the scanning-line actuation circuit 104 
and the data-line actuation circuit 101. A power circuit 1010 supplies a predetermined 
power source to each above-mentioned circuit. In addition, on the TFT array 
substrate which constitutes a liquid crystal panel 10, the display actuation circuit 
1 004 may be carried and, in addition to this, the display information processing circuit 
1002 may be carried. 

[0114] The equipment equipped with the video tape recorder of the personal 
computer corresponding to multimedia (PC) and engineering workstation (EWS) which 
are shown in the liquid crystal projector shown in drawing 17 and drawing 18 , the 
pager shown in drawing 21 or a cellular phone, a word processor, television, a 
viewfinder mold, or a monitor direct viewing type, an electronic notebook, an 
electronic calculator, car navigation equipment, the POS terminal, and the touch panel 
as electronic equipment of such a configuration can be mentioned. 
[0115] Next, the example of the electronic equipment constituted in this way from 
drawing 1 7 by drawing 19 is shown, respectively. 

[0116] In drawing 17 , an example slack liquid crystal projector 1100 of electronic 
equipment is a liquid crystal projector of a projection mold, is equipped with the light 
source 1110, dichroic mirrors 1113 and 1114, the reflective mirrors 1115, 1116, and 
1117, the incidence lens 1 1 1 8, a relay lens 1119 and the outgoing radiation lens 1 1 20, 
the liquid crystal light valves 1 122, 1 123, and 1 124, the cross dichroic prism 1 125, and 
a projector lens 1126, and is constituted. The liquid crystal light valves 1122, 1123, 
and 1 1 24 prepare three liquid crystal display modules with which the actuation circuit 
1004 mentioned above contains the liquid crystal panel 10 carried on the TFT array 
substrate, and they are used for them as a liquid crystal light valve, respectively. 
Moreover, the light source 1110 consists of a reflector 1112 which reflects the light of 
the lamps 1111, such as metal halide, and a lamp 1111. 

[0117] In the liquid crystal projector 1100 constituted as mentioned above, the 
dichroic mirror 1 1 13 of blue glow and a green light echo reflects blue glow and green 
light while making the red light of the white light bundles from the light source 1110 
penetrate. It is reflected by the reflective mirror 1117 and incidence of the 
transmitted red light is carried out to the liquid crystal light valve 1 1 22 for red light. 
On the other hand, among the colored light reflected with the dichroic mirror 1113, it 
is reflected by the dichroic mirror 1114 of a green light echo, and incidence of the 
green light is carried out to the liquid crystal light valve 1 1 23 for green light. Moreover, 
blue glow also penetrates the 2nd dichroic mirror 1 1 14. In order to prevent the optical 
loss by the long optical path to blue glow, the light guide means 1 1 21 which consists of 



a relay lens system containing the incidence lens 1118, a relay lens 1119, and the 
outgoing radiation lens 1120 is established, and incidence of the blue glow is carried 
out to the liquid crystal light valve 1 1 24 for blue glow through this. Incidence of the 
three colored light modulated with each light valve is carried out to the cross dichroic 
prism 1 1 25. As for this prism, the dielectric multilayer in which four rectangular prisms 
reflect the dielectric multilayer which is stuck and reflects red sunset in that inner 
surface, and a blue light is formed in the shape of a cross joint. Three colored light is 
compounded by these dielectric multilayers, and the light showing a color picture is 
formed. With the projector lens 1126 which is an incident light study system, it is 
projected on the compounded light on a screen 1 127, and an image is expanded and it 
is displayed. 

[01 1 8] In drawing 18 , the personal computer 1 200 of other example slack laptop types 
of electronic equipment has the liquid crystal display display 1206 on which it had the 
liquid crystal panel 10 mentioned above in the top covering case, and the body section 
1 204 into which the keyboard 1 202 was built while holding CPU, memory, a modem, 
etc. 

[0119] Moreover, as shown in drawing 19 , TCP (Tape Carrier Packaged 320 which 
mounted the IC chip 1324 in polyimide TEBU 1322 in which the metaled electric 
conduction film was formed is connected, and as liquid crystal equipment for 
electronic equipment which is elegance a part, it can also produce and sell and can 
also be used for one side of two transparence substrates 1304a and 1304b which 
constitute the substrate 1 304 for liquid crystal equipments. 

[0120] As mentioned above, equipment equipped with the video tape recorder of a 
liquid crystal television, a view finder mold, or a monitor direct viewing type, the car 
navigation equipment, the electronic notebook, the calculator, the word processor, the 
workstation, the cellular phone, the TV phone, POS terminal, and touch panel other 
than electronic equipment which were explained with reference to drawing 19 from 
drawing 16 etc. is mentioned as an example of the electronic equipment shown in 
drawing 19 . 

[0121] In addition, this invention is not limited to the above-mentioned example, and 
deformation implementation various by within the limits of the summary of this 
invention is possible for it. For example, this invention is applicable not only to what is 
applied to actuation of various kinds of above-mentioned liquid crystal panels but 
electroluminescence and plasma DISUBURE 1 equipment. 

[0122] As explained above, according to the gestalt of this operation, the load of the 
source of a signal of a picture signal is remarkably mitigated by sufficient precharge 
function small, and various kinds of electronic equipment equipped with the possible 
liquid crystal equipment 200 of the stable image display, especially inverse video can 
be realized. 
[01 23] 



[Effect of the Invention] The shift register [ according to / as explained above / the 
actuation circuit of the electro-optic device of this invention ] for a driving signal 
output to a sampling circuit, The shift register for a driving signal output to a 
precharge circuit is made to serve a double purpose. Since the output stage for the 
driving signal output to a precharge circuit was set up at least two or more steps 
before the output stage for the driving signal output to a sampling circuit The line 
sequential output of each of said driving signal over the data line is attained, and it can 
respond to a high-speed display mode by shortening of the write-in period of a 
precharge signal. Moreover, since it is the configuration which supplies said each 
driving signal with a single shift register, it can compare with the former, the 
occupancy area on the substrate of the shift register for said each driving signal 
output can be decreased, and an electro-optic device can be miniaturized. 
Furthermore, since the start signal for driving signals over a precharge circuit makes 
the start signal for driving signals over a sampling circuit serve a double purpose, it 
can perform timing adjustment to a clock signal etc. freely and easily. Moreover, since 
at least two or more step spacing is prepared, the output stage of the driving signal 
over a precharge circuit and the output stage of the driving signal over the sampling 
circuit of ** can prepare a predetermined margin between the "on" period of a 
precharge circuit, and the "on" period of a sampling circuit, and can prevent certainly 
display degradation of lowering of contrast, or display nonuniformity. And when the 
write-in directions of each signal over the data line are any, or when [ since the above 
functions are the configurations demonstrated similarly, ] performing inverse video 
etc., they can do so the effectiveness mentioned above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are block diagrams formed on the TFT array substrate in the gestalt 
of operation of the 1st of liquid crystal equipment, such as various wiring and a 
circumference circuit. 

[Drawing 2] It is the top view showing the whole liquid crystal equipment configuration 

of drawing 1 . 

[Drawing 3] It is the sectional view showing the whole liquid crystal equipment 
configuration of drawing 1 . 

[Drawing 4] It is the circuit diagram of TFT which constitutes the precharge circuit 
established in liquid crystal equipment. 

[Drawing 5] It is the circuit diagram of TFT which constitutes the sampling circuit 
established in liquid crystal equipment. 



[Drawing 6] It is the circuit diagram of a sampling circuit at the data-line actuation 
circuit and precharge circuit list in liquid crystal equipment of drawing 1 . 
[Drawing 7] It is the circuit diagram of the circuit of each stage of the shift register 
which constitutes the data-line actuation circuit of drawing 6 . 

[Drawing 8] Drawing showing the circuit notation of the clocked inverter which 
constitutes the circuit of drawing 7 , and (b) are the circuit diagrams showing the 
circuitry of the clocked inverter of (a). 

[Drawing 9] It is timing-chart drawing showing actuation of a sampling circuit in the 
data-line actuation circuit and precharge circuit list in liquid crystal equipment of 

drawing 1 . 

[Drawing 10] The case where the direction of transfer in the liquid crystal equipment 
of drawing 1 is drawing 9 is timing-chart drawing showing actuation of a sampling 
circuit in the data-line actuation circuit and precharge circuit list at the time. 
[ objection ] 

[Drawing 11] Drawing showing the circuit notation of the transmission gate which 
constitutes the precharge signal electronic switch which shows (a) to drawing 6 , and 
(b) are the circuit diagrams showing the circuitry of the transmission gate of (a). 
[Drawing 12] It is the conceptual diagram showing the prism optical system which 
compounds 3 colored light of RGB of the liquid crystal projector using the liquid 
crystal equipment of drawing 1 . 

[Drawing 1 3] The circuit diagram showing the configuration of the fundamental switch 
with which (a) used the transmission gate of drawing 11 , and (b) are the circuit 
diagrams showing the circuitry at the time of taking the measures against leak against 
the switch of (a). 

[Drawing 14] They are block diagrams formed on the TFT array substrate in the 
gestalt of operation of the 2nd of the liquid crystal equipment of this invention, such 
as various wiring and a circumference circuit. 

[Drawing 15] In the liquid crystal equipment of drawing 14 , it is timing-chart drawing 
showing actuation of a sampling circuit in a data-line actuation circuit and a precharge 
circuit list when a directional-control signal is high-level. 

[Drawing 16] It is the block diagram showing the outline configuration of the gestalt of 
operation of the electronic equipment by this invention. 

[Drawing 17] It is the sectional view showing the liquid crystal projector as an example 
of electronic equipment. 

[Drawing 1 8] It is the front view showing the personal computer as other examples of 
electronic equipment. 

[Drawing 19] It is the perspective view showing the liquid crystal equipment using TCP 
as an example of electronic equipment. 
[Description of Notations] 
1 — TFT array substrate 



2 — Opposite substrate 

10 — Liquid crystal panel 

1 1 — Pixel electrode 

21 — Common electrode 
23 — Light-shielding film 

30 — TFT 

31 — Scanning line (gate electrode) 
35 — Data line (source electrode) 
50 — Liquid crystal layer 

52 — Sealant 

53 — Circumference abandonment 

101 — Data-line actuation circuit 

102 — Mounting terminal 

130, 131, 132, 133 — Clocked inverter 
1 60 — Transmission gate 

200 — Liquid crystal equipment 

201 — Precharge circuit 

204 — Precharge signal supply line 

206 — Precharge circuit actuation signal line 

301 — Sampling circuit 

304 — Picture signal line 

306 — Sampling circuit actuation signal line 

401 — Bidirectional shift register 

402 — Buffer circuit 

403 — Wave control circuit 

404 — Precharge signal electronic switch 
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a, z.<d£. ? &7u ?v-i?®8&(D-mtfm*2tiT^ 

5o 

[0 0 0 8] C<D?V7-V-is®mc£M£. -fit 7 
V f-+-^flt#*«tjityr-*»{± 1 0 , 7'J 

?-^->«©t f t (Dwmfm*mmiE^% c k**r 

[0 0 0 9] 

irk f^a* n s t± , 7 u * - s>fl»** 

x-^fcfcfcilRie&fcfct&irfci&t, 7U f-+-5>fll 
A7J L feflW IS] U ip§©{g^5l > K fiSf S C ft < 

[0 0 10] lot, f«n^*^J«^05^^-r 

tf/hS < ftSfcfc, ±$©J: 5 t^t^if ft|I|gg«§fig 

f 5 ^ 7 hU v> 7s $ * a K 9W t ® fig L T L $ 5 
k> A!l©@lB©fel6©iBai«qib<Wlfi*tiTb*5o 
^©ISS, 7U^-^M^£x-2$lt«tjMr;fci6 

©7u ^ - s;®ttt,/h« ssit'M tftttntf ft 5 
t\ SR7 , u^-+-^iais«*a"r*TFT©u->rx« 

[0011] OtO, ?V**-i?®m<DT F T©4-y 

©«^i«£SI=MgT U 7c#ft7y f-+-S?*ff 5 It 
fttti, 7U?-+-sWfctf>7y y?-Z&%fz.)b<D 



a5*V'fcV'>3IHIIBtf*ofc. 

[0012] u*»u e w s K«s©i«aa^*— F 

tfe^Tti, 1 *¥JMWHIBW:*»THV'4HIIIIfcft*fe 

£fcti, 7'J ^-vHf ^ka««^^^!S!^M«K 
x-2»c«t£fr£^eft^ H#fi^7 0 'J^-- 
5WO|«***TIE L < ni* , Hf* tMi 

[0 0 13] tit. t>^uy^wx^^7h^t§ 
±MLfc£Mc»ft«jre&5fci6, ffiUS 

a±fc^it § asw© fe * * ft fe © £ ft 0 , 
rfe B s e«£/M!{tr § © « but- & 5 i: ^ 5 mm&& 

tCo 

[0 0 14] Ht, MfB^$BtfB*2tifc^7hbv ! X 
*tt, ^7h#fttf--;£ftT?ifc3fci&, H«te#*±T 

ffili 7n V- - x * ^ Jf.a— WMBgmKfo C THfi^K 

a-etft^o 

[0 0 15] *5SWtt±3zEL^KS^t**4*nfefe 
©Tfe D , 7U ^■y-S?fflt^*7*-*«tlWR*K:«l& 
t5)BT?t> 7U ^-v-^^©^^^ 5 y^Rtf 

g«©/J^f t© Bltlft ^-;l/©IEKg«, 
[0 0 16] 

mm*m&zittb(D^m w*«iti3«©««^ 
^BHtocniieii^ Bfift^^«^^n5M^©r- 

r- ? «&tf»MBft£iettlc&R£ tifcx-f >v ^ > 9* 
«Afc«R)e*S«©WBllHl»'C*oT, mi h^y^ 

^©Jiiitct DWiBBflMi#*-9->7*u y*fLxmz 

tM!2Bf«fB^«l&-r 5 fcfe©lJ- y 7°U y ^8KK5fe 
K^T, ^2 h 5 > X ^ ©#ii t J; 0 7 'J -v - i/fB 

#%WJ2f f -?i8K«*&-r57y Mia 

-9-y7U y^HlSgRtf7U f--v-> ? @!EStW«^^« 
*&-T5fe4i>©JBWlRl14'>7 h MIB7" 
>7U y^E»K*f U 7 >ft < fetulBH 1 fifaRim 

1 k^t, MbB7 , U ^-v 

|6li/7 h bv ; X^©tti*S<J: 0 fc'>ft < k fe 2 gJ-X±lu 
fr6WES2 h^y> >, X^^M?^:5m2l»fi^ 

[0017] msm i fcis«©fta3t^itoK»ia» 



(4) 



ff iff 1 1 -2 1 8 7 3 8 



fmmt&mmt. mmmmas^T ? n <y tmmcm 
xmtimm-zti, cnicfc?>, mtmmmmmmcm 

MS] ^7 h U^X^©^®fCfc»SA*M#fc LTffi 

So 

[0 0 18] WT, IftCLT, &4fc3£2ffi»rtl*ftf 

2 T F T*«*KHKS«««o ^U^ + -f 
T«, iin5.0^2 T F T©JK3fc©*31fc «t!3, 

[0 0 19] MSS^ 2 ISKj-fH^-com^iSti. w- 

©n i t f T^»a^^§^ i mwiimvmmiD'prj: 
< 1 1 2 aw±tj kkje <* nrfc d , tuKSi 2 Ms*t 

^ll»i^i^2lli§fc(i, y-^t§if 
[0 0 2 0] ^LT, ^ c^Sg l Sglftm^tc cfc 0 . Sx- 

zmcttfotzm i t f Timwcmwzn, 
y^mmcts^Tit, cnz<Dm i t fto^cii 

7*- * auc at l Ttue^ k ^ n, 

[002 l3$ft, J.X±©£5&fg2iMS«#©te31£ 

mil, %tc^n\zMm%m\mm\mmmt&ti 
a, i5m\wm\z d k^^meu i ^ t \m 

[0 0 2 2] &±©<fc5fc, 7*U^+-^fl^i:B«fl 

mmm^Rxsm i iMfptscisu-c, ^mrnkfo?- 



[0 0 2 3] W±OJ:3K:7*-*lHc»UTlllW 
#T*7U *-*--sW®{t«&*fTS e: fcK J: 0, x-2 

n, 7*U f-V -^HIES©B 2 T F T 

[0 0 2 4] MK, -fifc±T©f*-**Sfc7y?- + - 

It^tf^^fc^ 7y^ + -SW£«£}At?MS 
fctf"Z?£*o Sot, JS3S«ias*-K» 

JfPf? & o T fc 7 U - v - 5>* aimiC t § fc * 

[0 0 2 5] L^t, luf^ 1 |gKffi^St;^2lg«I« 
5%*\&tlt%W5^-7 h U'^X^tt, ±kE© J: 5 fc¥ 
-T-feO, S iXte!S2Wfi±t;:JlMt5PS©£Hffi1I 

s$n§ci:tc^§ 0 sfc, yy yv*J7,$ commits 

T©*f«*BI»r* C ^ss DO 

[0 0 2 6] S/-c, Mi2^2Klftffl#Otfi*®4:WIHB 
l SBI6^©ai*©i:l±'>* < fe 2 aCLtWvclfcS 

[0 0 2 7] iX±©i 9 I!** 1 

d> fv**- vimm omz mmm t mmimm <d 
mi mm\m<DWJjitmti-z^%&oKLtc(D-z\ mi 

[0028] mxm2icmm<Dnn.K¥mw<vmm\E\® l 

mzmi75fa<D^m<D?~-nmmt%vy7°v 
y7®&Rtf7v?-v- t J®mcftu mmm 1 n»ft 

IBS 2 Igftffi^tH^f § fci6©«WW^I5^# LT^ 



(5) 



W 1 1-218738 



[0029] m&m2icmiR<Dn%w&&m<Dmm®& 
ic «t na\ mibm^is^ e hj^ $ Miam 2 mm 
mn. mmm 1 ^©jap^y-^i^ft-rs yy * 
^~pmmcMLTthij-$ti, mm.m2m.mmmf, m 
mmi&mmfr a 2 sw±«oui^® s ties s ntzm 
ms&imstim^tLT, mmm 1 ^©wis©?* 
-^suc^hr^yyyy y^@»fc:*f UTW*«n*o 
c © j; 5 Kiwtta*a*Htf 5 c * t * o , mmm 1 # 
(pj©w«©x-^»cM-r§7 p u^-v-^iii^e»> « 
mtcmzsmmzim-tz £T©y-* 

[0 0 3 0] f!*JS3tcfB*©*M7 I fi»B©ra[H]S§ 
f±, MIE»S*«¥^-r5fe46K, B*«lXttIf*Jl2 

Kia«©«&ft¥iiffi©s8fSii]Kfc*5^T, mib^ib] 
^77 h upxw&mmax, Miay u y-v-^mss 
(C*hT i,MffiSl 2 »fH^©m^ig^, «?««^£ 

[00 3 1] 11*313 lcGtt0*ft%¥S»®CMIalf8 
£n§ c ©SftiMfPffl #ic*3^TfnES 2 Eftft 
7 h U i>'7 * © j£4#l*I 5<E LTfc7Uf-+- 5>fl» 

[0032] n#Ji4teie«©«&tt¥fi«©E»iaB 

f±, MIBSII^ISa-rSfcfeC »*«l^Sfl*3S3 
©V^-fnA^-*KlHlc©«^¥S«©»lHliiSt*5^ 
T> MfBIIJKfMiPM^te, KdEKSaWlftHWIPWlcA^S 
415 MfS7MJ»M#?& £ c i: a 1 1 % , 

[0 0 3 3] If*3l4tfB«©tt^¥SB©»01?g 

u rmimm^mmmic a* $ n 5 mi b?wj wh^i 

#A;fr£ft5i:, C©75'[p]»fS^ii:ao^TMlBll2 

iif^©jii*PS«sn§o lot, -fwt-v 
mtwmtmte, efface i;/ca«&^s >y 

[0 0 3 4] iiss 5 tcfa«©«m^gg©igiitHiss 
a, n*ja 1 7^sn*« 4 ©v^-r ti3^-3BKiia«s©«M 

7te¥SB©»@K£4o^T, MfB^7 hUS>**tt, 
HK&SB t »SSI5 i: MtBfs^rSjfWM;: , y- h S 

<o -vxtiw t mm t mwm t -r s y- h mztm 

Mffifl#B0i3i5©y-h^®©y-h«l?t, ME 
WSSiW- h^S©y- h«FP 5i«tt©5 
Cbfef ny^fi|^*A*U MK©«Sg[5©y-h¥ 

@©y- hJB?fc, 3waoflt#«8i»©y- h¥©©y 

- SWcffitt ©^L^?a -y 7fS^t£A7J 

[0035] iijrs 5 \z%m<r>nmt^mw<ommm^ 



to?tl§o ^LT, ^P-y^fl^©3i*.T^DS/ctt 

&-5±# 0 T-A^fflj t mmmmmvm *>\ m 

»»©y- h¥S©y- hSSB^Hu MiBfl#SX&gP© 

y- h #a©y- h *af? tc xii ■ztiTctuvtimtht 
stt©s^ 5 ^ n v zmm^xti snso-e, ^ o <y 7 

S{iA7JliJ^a7jfflW*ji«i^^§o ffioT, 
Egl5£A^?nfcfB^©«J±P^5i, <y >?{^(D 

-mm\cs.-Dxmm^t\^ct{tr^ a ^©©« 
^mgp©y- h¥©©y- bateau M©©»agp 
©y- h ? at a/j * nfc * a v 7ft # tfF n,«© 

*v^T«KitfHB&*ti* 3 > y-eM®A^©tB*« 
fefe, ism, #a©flt#ti, ^D-y^©^jgiw^-rnT 

1/ ^7 ^ K J: D , ±ifi L fc =t 3 ftiBim^oyj - s? 

[0 0 3 6] M*Ja6£fBic©«^¥Sg©IK«I[ilSS 
fi, MfBiSH^»ft-r§fci6ic> I»*«l^Sll5t<«5 
©^-fn^-«£l3«©«^¥fiB©»[iIIE§fi:*5V^ 
T, M!B-9-V7"U y»^>Jft-«WL 

[0 0 3 7] |f*a6£|B«©«M^S«©»telSg 

^^7hUv ? x^A^B> ctizwyfvyvmffif? 
v?v-i?mimmzft%mmmm%tm2mMm 
%<Dm&mtt\%wiLi)m%tit'>). mmw5^yyv 

*#ty-r - * tMBHl¥ ©Stf^ > 7* u > y 0S& 

m mt y y ^ +■ - v m B ^ e> « * n 5 is a m ss © d? w 

«M? I £¥S«©/J^t^lliit-5o 
[0 0 3 8] £IB«©«M^»B«, MIBS 

s^«^-r^rca6{c, ifii 1 75Si»*^ 6 ©v^-rn^ 
-sfcE«©a^t^s«©»aia»*«r^fc c 

[0 0 3 9] H#S7 K85«©«^t¥S«KJ:n«, 
1 TbSH^S 6 ©^^n^-«fc!B*©*M^¥ 
tulB*M7 , fi^SB©»[liiS^«x.T^§© 



(6) 



#fcW 1 1 -2 1 8 7 3 8 



[0 0 4 0] H^«8(clB«(D«?«Ha, tfflE»£ 
[0 0 4 1] H*S8KfS«0«?««ti:«J:ntf, 

[0042] ^mtDctDZvKimRzfmvm'mrA 

[0 0 4 3] 

[0 0 4 4] (ffiHSH^W Sfrf, WR}fc¥S»E> 

tovziviTMW^Kmznitzwm. mm 

@8S^<D«fiK*^trP«y^|2I-efe»?, 0 2 ti, TFT 

Sfi<Dfllfr5jlfc¥SB?;fc!), 0 3 «, ttfaSflifc^ 
i6T^-T0 2©H-H' frffi0T£?>o 
[0 0 4 5] 0 1 fcfc^T, SUSS 2 o oti, M^tf 
SiSffifi, A-F^ffr5«TFT7Wl«l 
***.Tl^*, TFT7Ul'Slgl±fC{J, vh'J^X 

m S n T 3o 0 * 4? ^ Y 7? IrI { C » ra T f $ tf § 7* - f U 3 5 

#tf5^a*83 1 i:, §f-?i3 5 tmmnm 1 1 1 
wi*, m§3 lfcrtLT^ifttesnassffi 

#R§LT^5*\ TFTTWIfilifcli, 
©fcfe©lEffT'fei>§«S^ MS 3 lfcJ&oTSHT 

[0 0 4 6] T FT7WIS 1 ±fc8Sfc, JgSO'r 
-£H3 5 fcj?fi£WF£i/^;i/©7*y ?-ir-^fltft*H« 
fl#K5fefTbT*^«l&-r§7°Uf-^-^@gS2 0 1 

^mm^yfvymm3 o 1 T-mmm 
mss i o 1 1. %gmmm& 1 o 4 t«?ni^ 

[0 0 4 7] MStlMHIig 104S, Mftfais? h U 



0 2*iftLTW§mm®m m**?f) *»6flw&«ns 

«9U X^-hfs^SPY, S^ny^CLYS 
tfSfsfl^C L Y INV , MclSM^ffflMi^D Y& 

am 3 1 icfe&m^*'Wxmcwmk-emiJu?%o 
m. itzmwm®i& 1 0 4 am^f 7 h 

[0048] $fc, ^— ^MiEttnags 1 0 1 fcHSifc, 

^-r^Sii^i 0 2^LT^gra»pggs (0^-f) 
5#8&stt5«8u a*^ o v time l ximmz 

§§CLX [NV PX, JfctfKKSWlql 

HWfll^D xatf£<Efll#D X INV ^K*3VT, ^4 

«EAi3Kli i o 4^sa«^MD-r§^^5y^fc^ 
b-£-z\ mmmtLT(Dmm\mv i D^y/u> 
tftzfctbic, 7*- * t> 3 5 $k -9- y 7° u > y mssiKij 
mmtv-yfv >^nisS3 o 1 t-9->7 , y 

ft^S53 0 6*^LTiW&f *o 
[0 0 4 9] x-^fffittlUSS 1 0 1 02C 

^f^SS? 1 0 2^frLT^g|5»[HlJiS (0^-f) 

i§CLX INV ,x?-hi^spx, itficKS^ 

MfflHt *§ D X&tf £IEM# D X INV ^cSc>VT, 
flUBHIIilK 1 0 4 J; 5 1 7j<¥^a^H0^^3 1 iC 

mm \m<Dm^<DKmm~7t u ^ y 9\c&t>*k 
x, ■7v=?-v-i?mNRszvy7vyyt%rci6 

■fv^^-^mmimimmz o 6%^ltt-? 
s 3 5 «}c 7° u ^ + - 7" u * -v - 

s§2 o i ic«i&r5o 

[0 0 5 0] 7°'Jf- J e-v ? [iIgS2 0 Hi, TFTfrSS 
fiSc^nSX-f-y^y^^NR l~NRn*ftr-*Hil 
3 5ttfclM.TVSo X^7fy^lfNRl~NRn 

oy-xii(c(t 7 p u^^-^m^2 o 4tfmwt$ 

nTfc^ X^7^IfNRl-NRn©y-H 
Itli, 7 , U^^-v ? HIgSlKi]ff^|2 0 6tfg^?n 

t-^ff|2 0 4^tTFiT5E«J±07°'J^^-^fI 

w?n. ^7*-*i»3 5fco^TWTtiKwr« 
-zmmmm^i o 1 a^t°ij ^^-^nissigafi^ 

2 0 6^LT7 , 'Jf-^-^Ii]liSWi^«l&^tX§ 
CfcE*D, X-f'yfy^lfNRl-NRnAW 
ffit^^, M!a7°U7^-^fi^W-*S3 5fc# 
tiiSnSCtiC^So 7*U ^ + -^0882 0 IK 
$8&*hS7 , y*-+- ^fl^ii, * PtflPgfi U^;K0 SB j(S 

iLl\ Sfc, 7'U^-V-v'ff^NRSti, Hftfl^V 

[oo 5 1] ■y-y?vy?mm3 o in, tfta^i 



(7) 



#frW 1 1 -2 1 8 7 3 8 



^nSX^yf-y^WS H l-SHn^&x-^lg 
3 5ttiCfl^T^5 0 X^7fy^l?SHl~SHn 
©V-XttffifCHu H«M#!lS3 0 4tfgHfrSttT35 
X^'y^yyt?SH l~SHn©y-hti(C 

a, vv7vy?®$&wmmm6i3 o 6^»n*nTv^ 
5o ffi^T, f-mwmmm \ o la^^yy? 
@ssMff^«3 o 6^^tT-9-y^u y^esnffl 

mm3 o 4*^LT«a&*n*H»fli*v i d*^> 
7iW2n, 7 s - ^« 3 5fc«^«*&*nSo ft, a 

1 fcfc^Ttt, B«{P§«l3 0 4 l±HW&{fc<0fci6K 1 * 
©*I3« L T V> § , WR*(DBflHM^fli« ffM L T fc 
«fcv\ 

[0 0 5 2] (US, ^U^ + -^0»2O lO^-yf-y 
i'WNR l-NRni:, -9-y/U>^HI^3 0 1 

yf-yfm? SHl~SHnOKW ^MSti^Kx 
-**|3 5fcS«!*nT*t3, 7*-*«B»@Bl 0 1 
X^7f^*IfNRl~NRni:X^7fy 

s h i ~ s h n <Dmm\m^m^^y 5 y^r* 
[0053] Bincs-r<t5t^ij^+-^iiK 

2 0 l*«^f5X^>yf-y^*?NR l~NRnfttf 

vv-fvym&so izmtitzx^vf-ym^s 

Hl~SHntt, 7*-*»K»LTMJiJf<:SHSnTl^ 

cD^y^-y^m^N r 1 fcaflMi#*-9->^u >y-r 
zrctbv^vf-yvm^s h 1 tfifcWfcaxsnTv 

X^7f>7lfNR l~NRnfc^yf-+-S?0»3 

0 10^-r«y^->^SR?SH l~SHntt(BMtS.3 
T-**&3 5*#ffl?t5*iJ£tf;&So CflKJ:!), T 

FT/wafi 1 ±K«aoiii<«!i*«k:E*-e**^tf 

3 0 1 fc£4rx-**63 SfciSttSi&gtfft^©-?, H 

[0054] mk, ***£o^t«, miicmf^ti 
rc-fvf-v—vm&z o iRtf-9-yyyy^iiiS3 o i 

tt, H2M/B3fc^rJ:?^ *tft»*2gScWiTF 

t 7 i^iss i ±Kj^fig$nfciiffis^«%«£-r 5 
t FTTWifi i ±c^te.n5cfc ^KBsg-rntf, 

iiefjings i o i stf jtaaaKi/iHiK i o 4 1±, a:^ 

<fc 0«H^E«^Mb^^v>fci6tc, RAff 5 
0 \m Ltt^ T FT7WlilOt< ffl«l/^fflg|5^ 
±KSW-5,fc3fcfSi:<l:v\, t-**BI&Ih]8 

1 o i ^^s»,«ft[Hi£S i o 4^tDjga@ss^«pi-§ 



X5ic;iy^~^ 3 ymmwftiii, cft^vmm 
m&itmm 5 o (omcnm lt t j;^ 

[0 0 5 5] H2S.tfH3ic*3l^T, TFT7WII 
l ©±Kti, MiS©BfS«« 1 l ic J; DMJSStiSHffl 

fflgffi*&5 5 ^*3#Tffifi/i 5 0 fcSH-f 5 
©-00 i: LT © Jt«{ttt«Jl*> 5 * s *y-m 5 2 

[0056] ji3amw? 5 3 a, fitBoM^wsfc^ 

•Y«£ 1 ^An^tl/cil^fc, StSBB53i^fi«*« 
,fc3fc, BP%, «i'TFT7^»fil©^-XtC*t 
m<DMmiC'P% < £ fc 5 0 0 fi mJM±0«*»O?ffK«) 
tt©j^2H«D 5 3tt, WIAtf, C r (^Pi) -»f>N i 
* HJ V ^ 5 7 Ig&tfi y f - > ^IS^K J: !> ttfi 
y) Z7* h\sVZhlciMLrcmm7 1 7yt?%Z<Dti 
[0 0 5 7] ->-;W5 2©^ffl|Offi«K», Hffia^ 

? 102 etiTfc o % asa^«ofefe© 2 a 
K^Tfewmmmi 1 o 4 *^Hffis^g«oM«WK 
Rtt6nTv»* 0 ^««i3 1 K#«&«n*3iaEfli^ 

]!SA i; F^S(C/S;F>^V^cD^6«\ ^ftlS»[H]gSl 0 4 

ttftmrafx&&^ctte9o%-e$>m\ tit. r- 

^|g»[HlS§ 1 0 1 £Bffig^ffiiicD3tc^TSIiJtc 
B»JLTfeJ:v\ ^Jx.(iWS:?iJ©x-^ll3 5«Bffia 

^«<o-7j coated o tih^^ nfcx-^MftniK 
A^Bftfi^w^L, mmitDT-ms s^mbbb 

fcftOWROBBl 0 5«(^nt^5o Sfc, 
«S2©3-^— »®^*<i:«>l^Bf^ TFT7U 

0 6Wt6tlTl^ o ^bT, 

5 2 tjsjsra 2 mm*y 

-;W 52KADTFT7 U-TSfi 1 icB*£flT^ 



(8) 



f#H¥ 1 1 -2 1 8 7 3 8 



[0058] (yy?--*-s?@Katf-t^7y >^0» 
lommmm) tw-*— s>i§ii&2 o miw-y 
7yy?ni83 o l^Dfitsx-ryfy^NR i 

~N R n y^tf S H 1 ~S H nORftWft 

IllKSJSKfco^TH 4 0 5 %»MLm%mm? 
§o iff, H4(i, 7y^-7[Hgg2 0 KDXJyf-V 
?fS?NR l~NRn*IWW*4HIOTFT*w"r@ 
KB?*?), 05«\ tv^'J>^iB3 0l©^7 
fV^lfSH l~SHn*i)Sn#iOTFT^ 

[00 5 9] 14 ( 1 ) K^-r<fc-5£7 P y^-V-S ; [HjS& 
2 0 1 ©X^C yf-^TlfrpN R 1 ~N R n (HI 
tt, Nf-V*;HST F T 2 0 2 a Jb^ttsKSttTtxfcl^ 
U 04 (2) KSf ±5KPf-V*;l«!TFT2 0 2 
b^6«^nTt«fe^U 04 (3) K^*3fcN 
f^iM/ST F TRtf Pf-ir^^T F T3&»6**ffiW 
STFT2 0 2 c*»6»a*tlTfeJ:V\ 04 

(1) fr?>04 (3) fcfcl^T, llCiLft^Jft 

-^0KKB«#«2 o 6*^UTX**nsyy^+ 

-5>@BMBIM»*§ 2 0 6 a, 2 0 6 b a, y- h-WEi: 
U#TFT 2 0 2 a~2 0 2 c£XASn, [3]C<0 

5/^t->*fl§NRStt, V-Xtt±£LT#TF 
T2 0 2 a~20ZctAASn«, ft> N*-V*/H! 
T F T 2 0 2 a \cf~ hMBt LT9Jftn£n*7'U 
-$>@KMBIS{g*t 2 0 6 a fcPft^ST F T 2 0 2 
b K y- h *J± i: L T WiP ? n 5 7 y f-v - 7[eMij 
ff^2 0 6 b fcl±, TOcSIHff^T-feSC fctt, 

fet^ 7Ug L -V-7[5]Sg2 0 l&ffflfS! 

t f t 2 o 2 c vmi&?zm&icii.. 7V * + 
ffiijfg^tis 206 # < 2 #tu:&g t * D > 7° 

7W*-S>lElK«»flW2 0 6 a<D£fS(S#2 0 6 b 

[0060] H5 (i) K^t^^^y/v 

30 1OX^7fy^fSHl~SHn (H#D 
tt, Nf t*/HT F T 3 0 2 a^?.«JnTfeJ;^ 
U 05 (2) fc^J^^P^^MT F T 3 0 2 
bfre»*JK£nTfc<fct^U 05 (3) fc^-TJ: 
IiTFT 3 0 2 c^5«^ntfej;l/\ £fc> 0 5 
(1) **6H5 (3) fcfcV^T, 01(c*bftB«flt 
fil 3 0 4*^tTA**n*B«ffll#V I Dtt, V-Ts 
nmtLT&T F T 3 0 2 a~3 0 2 cfcA^Sft, |B| 

i:<0nc^L/cx-^«i]!iissi o i^6»-y-y^y 

>^@iiSffiij«^«3 0 6%^LTA*^tl5^y/y 

ys/mti&mmm 3 0 6 a , 3 0 6 b a, y-nat 

LT&T FT 3 0 2 a~3 0 2 cCAA?tl5 0 fi56^ 

y-fv y^m&3 o 1 t&^Tfe, mse<07*'J 
HIS2 o 1 (Dm^tmmcn^^^imi f t 3 0 2 a 
tcy- vms.t Lxwm^^y-fv yvwrnmrn 



§3 0 6 at Pf^*;bfT F T 3 0 2 b tCtf—hMZ 

tLTma&x&wfv yi?®mmmm^3 oebt 
j±, ffiSKKigfli^T?**. ffioT, -9-y^y y^ass 

2 0 1 ^ffiffiST F T 3 0 2 c T«f S^diU^ 
7°'J 7 7*@8MB»HI#tt 3 0 6 flt^* < i: 6 2 *«±*£ 

Sfcftt), •9-77'y y^@B3 o kda^Mtm^s- 
^iBCtDIitfU-^'J 7^@g&K«Hi#3 0 6 a 
©S<Eft#3 0 6 b*ffl&&B?%t&\<\ 

[0061] mmms&vm 1 ©»©^n) k 

SHLTBfflW* 0 

[0 0 6 2] 7*-*»K»llBK:ov'>Tttifl"r 

[0 0 6 3] 06 K^-T J: 5 £, 7*-**!UB»0K 1 0 
His l^~>7fkyx^4 0 1 fc/W7r-IS&4 

o 2 vv7v v9\mMumw>&mmm&4 o 

3 7y?--V-7{H^M&4 0 4 h^AT« 

[0 0 6 4] »>7hk>"X? 

4 0 Hi, 0 UC^f + X7aft (A*»6B'\|flJ*»3^r 
IrI) 365rti-XSfi CB^6A'\|Rl^5*lft) fcttJS 

5**8 i LTo-y-y^y y^m^mmtm 

JK^ffl^U S0$iJfflI0SS4 0 3*SW4/W7r-I§l 

s§4 o 2 ^/rtT-yyyy y^@iK3 o tit, 7 

V?-*-is{mWW®&4 0 4, My7r-IB4 0 2 

^^lt, 7 , y^+-^infS2 o i immtZo 

[0 0 6 5]^, 7£S^»I1SS1 0 4KOV^T{±0^ 

*#«s-T5*v T-zmmmmffi 1 o 1 

[0 0 6 6] ^K, M'>7 h UPXZ 4 0 1 ©SIS 

[0 0 6 7] 0 6fC^-r<t5K> )BC&lft'>7hU^* 
4 0 1O» ^Dy*hV>^-^K«feO«ia«n 
TV^5o 0 7tCCCD^7?r&]>'7hb> ? X^4 0 1 ©— O 
©Kfcfl&SfcjSfo H7KjS-TJ:3e % SS^>7M/ 
-7x^4 0 l cd— ocomi., 4M(Dt?uyt;YJy^- 

3 0liAM9m*W>y?19^C LXK^fflLTiRD 
jA^fl^jAgPi: bT«ffit-5o Sfc, 7n^FM> 

/^-^ i 3 1 im^^htam^mMm 1 1 UTe« 

7a [r]*J»M^ D X tcS^Jv ^ T X 7? IrI KSJKf S IeMT? Ir] 

3 2«7P^«^CLXcDfifif§^CLX INV k:«$ 
LT«^e«gP^e,<Dfcb73«^ 1 ^«^fE«a3cDfl^A 
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t Y^yA-z i 3 3 mt^mm^mm^ mm 
\m<vmi,{mv x IHV E3s-^vT-x^iftiK:ftdifif s 

cooes] 3wc, «awfii^a]-x^©»^c 

tt, 7P>y? FVy^-2 l 3 2tfAMt2«*n»y 

* M# C L X cDEteff C L X j m tC H»! L D &tf 
«#lR&8l$i:LT«tgf So Sfc, 7P>y£FVy^- 

* 1 3 3ttttD&^£«5*a#«*§2fcLT£»*'S 
5«-^S«g|^LT, fro, ffl#©ISi££i*]£ej££[nJ 

mmm d x ©se«*§ d x Im m&^x -x^k 

* F^y^-? 1 3 Ott*ny*fl»CLXIcra»!LT 

jy*—* 1 3 1 mm^w&ifa^i&i^m^ 
m«tbz, w^miifaft-xjjfa<Dt§&fc&»m3 

[0 0 6 9] >D7i'F'f^-?ji, 08 (a) ES 

hWf*MII*.&ftT^So *LT, {-CD@Bfl|f8& 0 

8 (b) ©J^EftoTfctK Nf-V*;P38TFTfll<D 

awti-w, pf-v*;i^!T f imp)?— f«s 

jjyv-pyzvmtftZo m, #tf»0ffiEi5^ 
T, * a y*hV:"*-**aiB* 5«^fcti, 0 8 
(a) E^iSE, N^^^MTFTlJcDy-hS 

memut. zuytv^y^—^mzf, y-FS 
? &w -r 5 hik e * ^ x mmx $> 5 . 

[0 0 7 0] **St®HT«, ->7 h 1^X2 4 0 1 <D 

1 3 0E*P'y*ffi#C LXtfA;fr£ft, MHSSBi: 
LT«ti1-5^n<y^F^y^-^ 1 3 2fc*n-y*fl| 

9 E^-f £ -5 E/W l^;FEir5±^5X£— Ffi^f s 

P Xfr7 P >y * hV 1 3 0 EATJft % 1 t LT 

t"?)o Sf\ 09E£-Y5y7*t OtSt^ny^if 



C LXOS^DT^n^* 1 3 OK J: 

oTMfEX^-MP§S PX««8l»)ii*tU *n>y*K 
^y/V-£ 1 3 l^LT/^W^cDfS^frlittfPf 
2^LTtftfj£tl, i^(IX^7fy^lfNR 1K« 
iJM„ ^LT, u©m*ffl^2©««i, 7P-y7 
ffi#CLXAV^U^;l/©fflM*«J$2tl5o X 

uvtmmc ixti^-f^y? t ietatst^s^ 

^n^hWA-^ l 3 o©ffi*«:/MVytf-^y 

xttUfcastf, Mi2m*fs^2«, y-h«mc*n 

-ytimc L XOKKfg^C LX^AAJtife^n 
•y^ F-fy^-^lfilSSl 3 Zfok-oXZuvZY-fy^ 
-X i 3 2©AMiJEf§3£txT^£/c#>, 7P-y7f8 
^IC LXOirtTfr^ iPISKIEfPtC lx 1nv ©i£13 

±# d 6 ws^ffbnT, mtmMm 2 © u^m* 

t 2EfettS£i£M#C LXi OT 03i%T^t), IP'S? 
p-y?{H#C LXOit^tftJfcfcVT, XPyxFV 
y^-2 1 3 0?t±A*MI# 1 ^Wtf^DESnS^ 
uCD^-f 5 yy{c*5V»T{is m 9 fc^J: 5 KMIBX^ 
-bimSPXltU-U^lX&V, &j]^2<DU'< 
;bfca-b-^;l/i:ft§o c®J:5K:L.T, tb*€^2^ 

A^^nfcx^-hfg#s pxtiwic^^x 
fi^tH^^n§ci:{cft?» 0 
[0071] as^->7 h U^X^ 4 0 1 <D&mii, w 

±£D ± 5 ft * n >y ^ hV y/^-**fi»-&*J*feliB^ 

A- ^ E A^J S ft 5 ^ n -y * fl^tte M©© ^ o -y y 

0, 06E^fc!;5E, lSlOW^KiiPfcLTflKffi 
•TS^P-y^ F-Y yA-^Eii^n-y^filf C LXA^A 
j]?n, 2g@cDm^3A§P^LT«tl1-§^P^^F 
jttclttuvirfmc LX IMV 3^A**tU S 
tc 3 ® B tLXMMtZtnyirFJyA 
-^KIi^07^CLX*^2n5o S^ot, l 
gBE*5^T09E^-r^'l'5y^t 0T?*Dii*n, 
tftfjSttSff^ti, 2ggEfc^T«^P-y^fB^C L 

xtD^Hffl-fnfc^^^y^t iE*5v^Tm0jA*n, 

2aHc^TfeX?- S P X tm^(DtiiME 

c LX(D^mnttitc$-(^yyx(D\m(Dm , o)hK 
t, xz-hims ?xtmvm<Dtm(Dmjjm7frft 

5fc»x X^-FfS^fS PXii, lil^^P'y^fl^lC L 
ftX^-Fffi^S PXO!3BttiK2&#fltf-X2Tfli:fc 
[0 0 7 2] ^LT, fiLh©J:5ft#aS!p5tU**nS 

^n7^i§c l x^^jsiffl-ro-rnfc/VFxfH^ii, 

^^-^mSSIMfS^i; LT, m 6 fcjjVT J: 3 1> 
^ U 4 0 4OF7 yX^-y^gy 

y-F, Rtf^-y7r@lB4 0 2*^UT, 
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+ -S?SIB2 0 KDX4v=f-y?m=?NR 1~ NRn 

[0 0 7 3] ^y^'J y^'@SS3 0 1 ©X^-yf- 

y-T^r S H l ~ S H n (cSLtli, ***»IBfi:*V'» 

£ 1 2 £Mi©ffi7»^©fcB73ffi^f;:*^< i« 
Stl5. 7°y^-v>@S§2 0 l©X-f>y^y 

?£?N R 1 KflLTH:, H 6 te*tW5fai'7 h WJ 
X#4 0 l©l©gfr5fcfr£n5ffi£te#tf*0B&£ft 
5©K»LT, 3IX^7f>^l?NR 1 ^M^iJicS 

vt>tircvy7vy?m&3 o i ©xY7fy^"*?s 

H 1 fcttLTtt, 3gB©ffi#M#fc*3<ffl*§*MJ8e 
[0 0 7 4] fcCST, **«0»iK?tt, ZSWfiS'? 

h u$;x* 4 o i ©a*aic*v>T, -/v^^-^m^ 

2 0 10X^^^y^^NRn^SK1-57°Uf-V- 
s?@KWKifll#t*f y?®&3 0 1 ©X^ 

[0 0 7 5] B9tf)^^$^*ft-h?:fflWPW 
5fc, yUf" J r-^0SS2 0 l©X^7f>^lfNR 

p x trauso^y ^^-^@BK»fli#Jtw»«ft 

5o Sfc, ccffiD&SftfdB^tt, i?»Jffli@S&4 0 
3fc«t*.e>nfcNANDII]l&fc:J:*J, H9K^-TJ:3* 
-C*-^;l/fl|#E N B 1 «V» E N B 2 £©P B 1T-f&H« 
j^fcftnSo *V>tt, NOR@BTltfBBI*i:oTt.*l 
fc>&l\, d©^*— 7*;WB^iE N BltENB2i:^ 
P,*f£2tlT*5^ fflftg«C*5VTtt E N B 1 tf, Sfc 

fflasKfcv-'Ttt e n b 2 tf^^ns ct 3 fc*a*n 

TV^„ Sfc, C^*-^ifENB lXttENB 

Vvffifc©' WXWfcW LT*5 0 , ±i£© cfc 5 fttftlffift 

■TJ;5%^^^^OfflF t a^'/U9 : --v-i ; [HlS§2 0 l © 
X^yfy^lfN R l fc$*&sn5/Wx<I*f i:Mt 

Ts 4 © i ®3b> zvmmmm-i < aw # <y ^ y 
s h 2 tc, 5 g g ^ e. ©m^w-a^ < 

X-r<y^V^5R?SH3K, n + 2giB<£>lftfjfe#fcX 
r5< M^X-r y=f-y?m? S H n K^fltf&SttS C 

[0 0 7 6] CCi^K-T^-^Hl^fcitJ^^U 
y^@K3 0 1 C«t^>^J >^@KKS6fl#* 



s§3 o i vMyf-z/ym? s mcm&ztizvyfv 
ymmmmm^mw.\,^^ ? k l^*uv\ <: 

tifcfc t)»?»ilHloW«OiS«HS#*»#iitrc f:K«t 

X\ NAND0IS J fNORia»*RtJ«c:kKJ:'JiBK 

F T #14 gfb L T fc *@ £ t) ©fiTF^ffl < C £ 
[0 0 7 7] ffc, £<D£ : i%:$-( , ^ytfTftt>tl%7 0 

v^^-y'mmmimtv-y-fv 

0, El l 0tC^-TJ;-5tC, X^7f^lfNRn~N 
R l , S H n ~ S H l ©#fafcfg2£tffTfc>n3o 
[0 0 7 8] *Hflfi^aitCfcl/^Ttt, 

v -vmggmwm tyy?vy ms&mmim t <vm 

K, 0 9 IC^-T <fc 3 fcffiJtffiB t m*R» § £ tifiVfS 

5o lot, Hfffi#*^>7°u ^sns*^5^ 
fv^^-^m^m. 2 o 4^tT«i&^n§7°y 

*-*-S>flraN R S *V t N RO^IH^tt*'f-*«l3 

^AWt«^©x-^IS 3 5 ^\©«|&fc^ff l/TSKr 
r-^^3 5 E»*atr«Mc<e!«ft«Ui*«aii:^ft 

tftw;i/%ss*^ a^■ffi±©ia«t??)©fg«^ n 

[0 0 7 9] iX±©J;9tc*^)5lffmiEJ;nii\ Hftffl 
Bficaftf8^^H*©T F T 3 OtCWfeHtlZtbtMRi 

^&oic, fro, ^y^-^rafc^y^yy^BF^ 

^Mtbavi^K, D-y7°yy^IslBS»fl^©tli^ 

frff^n, 7nxh-7©f8£©Kik£, nvh7Xh 

©fgTfe5V^±a^A5^©B5±^Bl?)tiTV^o 

[0080] sfc, ^mmmmxit, mm^mmt 

Sfei&K, l7j<¥*MRai:^ofcBfflg/a»!«fc, li« 
ffi^frT F T 3 Ofc^&SnSWfc, #r-^^3 5K 

tjAty^©ft»i«^tiTfey, r-^ll3 5©*f4 
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LTV^c C(Dtcisb, ^■m<Dm{Mm%& c r—5 l B3 5 
[0 0 8 1] gfc, *H»«Ti±, 7U^— 

|gfMi^tti^fflo^7 f Uv?x2 +ry7u y^0K 

^?4Afc^t§«lSTtt^<, -o<?»7 F u^x^-e 
ifflt8lJS*ff^fefe*, 7°>J^-S«IEi!jfi# 
©X^-FfPI^ ^y^U^HSSIElMS^DX^- 

fstfy/u y^mnmwiimm^^^y f w 

x*-Ffl^£7n<y7fB^§t©^5y^tflS££i 
ima^ox*- f«^ Lxmmri^mmv-yfv 

KftflWflDX*- hfs^O/^Xifl^^aiiSLfc^ 

[0 0 8 2] £fc, 7W + -^®S&IKl&®*ti£ffl© 
^>7 F U^X*£, ^•0»r^fflO->7 

f u->*x* fcgijraKKw-s&gtf fc^®?* tfti? 
<D{&T*ffiitt%£ttf-vn% 0 mat, 

\B}$iWM9mi! l t]f%<Dzs7 F U^X£C>fci6<DX^-X 

[0083] ^mmmmxit. m9icm?&o 

3t5±tf 9 t mli, Hl£©fS*, S^t- F 

fcLTEWS^-FfcSUBUfclf^fc, lOOnse 

[0 0 8 4] COfflHtmfflnsecT:-Wt'f& 
V^Kti, <fc 0 7°U ?-*-S>fflNt0«*& 

[0 0 8 5] *5i§fW\ c©J;3ftffi«>Tftnfea*% 
#t§CD(i, S/ 7 i/* X £ ©«c£-±j£© «t -5 (CffilR 



©ft#&/h£ ^cdt\ F* 1 EWSt- ©ft 

SSiiVfc— KT*-aTt> 1 /i s e cigO^'Jft-i 7 
fflHT4^&7°U ^--vW? d HK> 
7U f- * -imm<Oft7& 6 ■« ©X * - F 

[0 0 8 6] ^MiTliSiC, 7U^-V->«ffi 

mm^w7 f ui?x$icmf%mM%%, y 
m%k mmm^ntam^prj: < t 1 2 ®ju±hhc»j£ 

[0087] *mmitm<»£o^ -fv-f-^-i? 
7u y>?®mm.wim^(Dmm(D'p% <t^2 mxm 

eSS-TSi:, 7'J^-v-v i !l]iSNRn^^y7°U>'^ 
BBSHnfcPlSWSK-rSC 7°Uf-V 
-i>[HSSN R n *^7«ilt^oT^5), iJ-^yU 
IHSSS H nfcM-i'ttUfcfcS *-e<Dfflfz:, ^ t mOi 

ntctntf, 3 ^ h vx hwffiT^A^oa^iaffio 

[0 0 8 8] Mt, *^ffimi®^7 FU^X^{±, ^ 
^^>7FUv ; X^i;LTS^^nT*3 0, ->7 Fulfil 

[0 0 8 9] *»«»fc^-ai, 7Uf-v-^ft^ 

M'D&tsmtmu^nrcb^yxs.y-ya yf- htz 

14, ifg^TjlPlSfJS^D X ^DX INV *A*«nT* 

5> isjaE&iaucioT^nfroF^y^svS'ayy- 

F©**^ii*?1Bt a« <fc 3 ClWShTV^, 

[0 0 9 0] c©J:5K*fi8'r5ci:K«}:D, Ie^Ibj 

JtoTT 0 ';^^— ^flt**»*iityct36i<-eff, lav 

h7XhT*BH^t?6^SS<, fr-o. MWm.fr^-nctt 

mLrcmm*mmftmsh^*?i*mm% £ tire 

$5o 

[0091] F7yx$-r>3yy-h 1 6oa, m 1 

1 (a) HI 1 (b) ©[i]gg«c 

in? tizrnmm t oim c jc c t n + t f 
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Zu>y$ y/V-*©J; b IZiEWMV D DRtfflWi 

vsscfiMMS^u^o lot, ;rne>©«g» 
*3itiu-rjgas*'a<ftD, 7u?-^-^[Hisg2 o itt 
M&tzM v ^yfm^mm t° -y *wmnkLrcm 

#T*fc, 5&t§£fcoT7U^-i<W9]#IIIS&4 0 4 
visits c fcsb^t, 7fo a B SB©£ t)-S©'hSHfcjb*Rr 

[0 0 9 2] $tc, mSh~7v*J^ J 7$<D"7-JWl<7t 

LTJ8tS'^;l/*fflv^5»&K:tt, ML© (BP'S, * 
ffi£Bj§3< LTflp^fuOIBKA^fSnSo £©*t«7^ 

©8&ftfc£fiEsnfc&, x^u->±K«»«n*o 
coi^ic, 7UX2J§T-i^r3i:, 0i2t^-r«t 

RG Bffld3ft©7^ WW7 5 0 0 R, 5 00 
G R0\ 5 0 0 B <fc « gH&£ XL 5 0 2 
-TSRtt&tfBftfcJi^ai:, GJfctt, 7U7CA5 0 2 

o^T'>&<&3 0 z.ommi, fe-53A,G3fc©ttfc>t) 

[0 0 9 3] *»!OJ;3«^i'7f 
ffiH 7P $> X * ? fclftST 5eim§„ 

[0 0 9 4] *fc, MfE^ Y^iWJkMtt^n-fxi 

;w«jnft) ffisV^i^ 1 tW£WH^*)iMfiS' 
j£.tf&zi}\ *&imm<Dm&rt%fr<Di£ssm®& 1 

0 4 fcfcJ^ELfcSttflfOS'? h U5?X**ffl^ntf, C 
© =fc 3 4 M7?S©?«H 7p i> x * * , 3 WJUS t 
fcSfi75S©r*HXni>'x * BRfc^fflKlSS-r 5 
J*Bt^7tLTfe, nmcMZicWttVCWtitt 

3 0 Sfc, DmfS!e-r**^7©*Jit-*©±5K, 

t>o < 0 M LTM3 C fctfTf* 5 «t a K-T 5 C £ pfffi 
[0 0 9 5] 7 P 'J^-V-v ; fl^#[HlSS4 0 4© 

h 5 y x 5 *y s/ a yf— htfh? yvx ##14 

fcJ^TU-^-f SnJflE14<E>&5$£fc«, 01 3£* 
f J: 3 *^r© h 5 = -y v- 3 yy- h©AMiJtc 

jytt-f 1 7 o*#jta-r5*if£i:i/rfc&i/\> 



[0 0 9 6] £<D£?icmj%?Z>z tick*), h"?y*J 

x u fcti^-e t. > e&xfa tcfs, vtcm 
§0 

[0 0 9 7] (»H]SS©lg 2 ©msg©^io * 

mmmm®m<Dm2<DmM%m*, mi 4Rxsmi 5 
fca-^v^Tittwrso mKDmMBttDitmnmic 

[0098] yy^-v-^iaiiisswy 
7>; ^ymssoaa^x^yf-y^*?* 1 *©raw« 

[0099] #m&tmtt* m 1 4 izmt£ 3 tc> 1 * 

© 7° U ^ + - ^tUSSiglSM^ 2 0 6SUWJ>7 - 
0SgW8^3 0 6fC^LT, 6ffl©X^-y?-y?jR 
?£}T#!U 01 5K*-TJ:51C, 6*©x-£ll3 5 

ictt?%7°v r s ©»t&#*-r 5 

^nWK:*** 5 (cf 5c Sfe^»W»@»KJ:9 6 IS 

mwi^tirmmmv idi~vi d 6©#ta*^-r 

5y^feKS-r§6*©x-^H3 5*1 ?)\;--7£L 

xwm^n^o commie, w\mm<DYv v^\m 

tf, x-^^Ig»0ifS 1 0 1 *«fiK-rS3R^->7 h u 
>>"7^ 4 0 1 (DBHIJ9SdR«ffiX?t«^^ ffill 
TjfhAWlT-tSfc^T^: < , m5fo*s7 h U^X^ 4 

0 1 ««WfT* T F TO»#*tttf^ C fctf"T?#, 
tt©ffi^?S B B B SH^«T-t§ 0 ^C5T% H{Si«D 

r g b c t ^ a , 3 

'pf£<t$>m\mm<Dmmm%iftr£imm{mm3 o 4 
tf>&m% c t tiw 9 $ r* t ^ </\ 

[0 10 0] mk, *^Sfi©^HTa, 6*©x-^« 

3 5 K*f u T-fit ^ + -^ff tens C t K 4 5 
-/v ^^-i/fflm-e+ftft-yv =f-*-v*ftr> c twin 

*3 0 £<D2:oK, R«-T3 6*«©x-^il3 5izM 

1 t 7 u f - -v - vwpmmm ^©» t a^^if o tz 
t>\ •fv^^~Pmm<D7,-cy^y vm^Jkm y 7 v 
y9mtob7>4 >y f - y ©tiTj^Kttnii, 6 *w 

TT*fc<fc^ L, «t Ji*ffi**^»n« 6 *«±T fe «fc 
v\ 

[0 10 1] tfc, »«^S*M'>^-ar3c:i:^Tt 

-fvi-^-Pmmmmmmiiiimt^yfvy 
0 1 ©^a©ffi**±aL/c^ftmict d t,** < -r 

^tti*3o 

CO l 0 2] fith, ^^KflEiKo^StBgllfo^TSi 
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fv^-^m^ •*v7vv#®&. ximsmmm 
^HftMciT f t 3 o tm—<owwsBax 

gTPf--V^-^ST F T&tfNf-f *;l^T F T%fcf& 

[oio3] -9-y7'jy?'@s&3 o l&tfVJf- 

■V— 713882 0 1 tt, WfST F T*>5&8^7^ 
t*;HTFT, «vtiPf-y*;HHTFT) j!p6*5 
[0 10 4] ffi, ±3£Lfc&*««&^-n±, -r- 

[0 10 5] $fc, m«Lfc#^«c;l3^T 
tt, 5>@tt 2 o l *7*— *«W6lHlB i o l 

m\mwzv>T\ f-^i3 s^/ut-k^mosma 

[0 1 0 6] Sfc, ±$Lfc&^Myffioffi B B B gfflO*f 
2 <nm&ti**M? SfflflStf T F T 7 U-f «R 1 
o^fttffcBlf-fSffllfcte**, mtf, TN (7Y7 
rvF^7« STN (X-^-T 

N) D-STN (^V-STN) *-K$® 

»ff K J- VJ -*7-f h- F//-V U - 
T^'y^-FOgiJEjSCT, fl»tt7YJW^ {u*BM7 

[0 10 7] JeUiK^tfeffifi/^n 0{±, 

0 R GBfflO?^ r-/Vl/7£ LTMSl^n, 
^Mz\t^ R G BfiSMWH©^ * o-T V * 5 5—* 

K, #7-7^;l^±igtfP>tlT^&V\ LfrL&tf 
5, Sfi><*/H Oicfc^Tfe5i) I £3i2 3©M«hT 
^SVflill 1 1 fcttfaf Sffi5£S#fc RGB0)*7 
-7^;l^^O«»Si:«k:, *#a»«2±fc:»JjScL 

[0108] hk, r&H/^/M ofcfcvTti, -091: 
LTffiUS 5 o**7f>f -y ^?«H^5«Lfc^ ffi 

it, mints i \ ^k\mnmw<Dm^mm^ 
m&ft % c 1 1 * u , » i o srsa^snsii 



S*6H|nl£ftfcSH (X-^-***r-n£<y^) SSK 

^Ttt, ffiiflS5 0fc*fLSK&»l? OMJ?) *W*P 
^5£5fcftfaS«2 0»c±til«i2 l 5:SiJTv^ 

(rots, nfammzmmzmM.^mttmnnm 

%mtf%Ct%<, TFT7WffiSlO{Ifc«»^?g 

if5±-pW5pj?3&5o fen, &«or«n#fi am 
[0109] iisj, r-ztffiSbm&i o l&tfMHK 

KHUSg 1 0 4 {±, TFT7WlIl©ltfit5ftti 
OK, mtfTAB (f— 74— h^^-r-y F^^xV 
>?***) ±}C^S$tlfc!K«]fflL S IK, TFT7U 

[Olio] ItJft, KLhO*»©JKI6K:*v^T> # 

BB¥9 - 1 2 7 4 9 7#£«L #4^3 - 5 2 6 1 1^ 
#f»W 3- 1 2 5 1 2 3 #i^g, 8-17 
1 1 0 Ht4MB*fcl»w«nTV^J:5K, TFT7U 
■<mk 1 ±E^TTF T 3 OEttftf Slug 
TFT30OTI) £^ mtf»iU5AIK»»54*i8 
)W*R»Tt»J:v^ £OJ;5(CTFT3 OOTIiJfcfc 
aBW*»ltti^ T F T7 Was 1 Offll^B OR 0 

ye^T f t 3 ofcAW-rso^McK<-ii t^-et 
[oi i i] (*?«#§) *ic, w±B«KWWtfe« 
1 6^5.0 1 9%#BauT8iw-r5o 

[0112] ^-THi 6K« 2:©J:3K:«HMSW2 0 0 
[0 1 13] Hi 6tcfcv^T, «?«mt±, ajSUHHW 

jjM iooo, ±^u/-c^a5^it«5aaEiK 1 o o 
2, MxEo^siiigftiHiss i o ARxsf-nmmmm 

l o l ^^tySSBS&HK 1 0 0 4, MtH^*;l/ 1 0 , 
^ n >y *a4@B 1 0 0 8 Mt?E«jg|HK l 0 1 0 *H 

^Tttj^nrv^o «3HWBtH*ani oooa, ro 

M (Read Only Memory) „ RAM (Random Access 
Memory) , TtxVX^SM^HO^^U, Bfifl^H 

WLWfol 0 0 %frh(Di>U>y tim^M^Ts PifS 

7t-v-yF oHfifg^i^ Hoa^it m^m^m msm 
[hiss 1002 em^-rso a^««saa@ss 1002 

fi» 4MB • SttKlsHSg, ffi®P^@8S, n-f-yaV 
UK, >!f>v*fiEllKs ^>7@S&^OJS£nO#Ml 
S!lltt*-&A,-efl!BK*nT*D, ^n<y^%4@SSl0 
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0 8 <D >7 n y ? {§•!§ fc ^ X Xh ■£ nfcSSft IB 

icasigfjHss 1004 izmtitZo 3fflmm& i o 

0 4 Ji, ^4««iM 1 0 4Rt;x-^IIIK»@SS 1 

0 HcJ;oTMaoffi«l^!iKJ;D?«ll/^;H O^Ig 
Sft-TSo WISES 1 OlOtt, ±j£O^@lKfc0f^«ill 
*W&-rSo ffi, fflt^/^H 0l:KtSTFT7^ 
>f»EO±K, S^SWSSSl 0 0 4^ffi*LTfeJ; 

<, cnE*nAT«g%flNiMai!iaB 1 o o zttmMhr 

[0 114] £©J;7&»£©1MI§§£LT, 01 7 

EStiSJlXn^x^, Hi 8Eit?;l/f^f^7 
MiScD^-y^^nytfa-^ (PC) S(fiy> ? -7 
'J^*-7-?Xt->a> (EWS) , H2 1 fcas* 

[0 115] #£0 1 7fr?>0 l 9fc, dOJc^dtfilc 

[0 1 16] HI 7E*l>T, 
7Wx^# l l ooti, SWM^rfciyn^x^^T 

JttWl 1 1 Oi:, ^^n^-^57-1 1 l 
3, 11144:, 115, 1116, 11 

1 7 %M\sy%\ 118, U U-UyXl 119, 
tHitUvX 1 12 0 4;, $S7^ WVW 112 2, l 
1 2 3, 1 1 2 4 fc, ^nX^^n^'y^/yXL 1 
1 2 5 t, mtls*X 112 6 fc*fiS*T«fiKSttTV> 
5o h'W7 1122, 1123, 1124 
fi, ±J£LfcK»iaB5 1 0 0 4tfTFT7 U>f jSfiLtt 

3{IfflSU A^T«J|->^ LTffl^fct© - ? 

Sfc, JttiSl 1 1 0li^WN7^Kf<07V7" 
liil J:7>7*1 l l l©7tt*SIW*U7l/** 1 

i 1 2fc*p&a*o 

[0 117] «±©<fc3K«^n5JSS7'n^xi'^ 
1 1 OOfcmti, «fe^-«fe^SItcD^V^n^ 
>y^ = 7>-l 1 1 3tt, 3taH 1 1 1 0*»&©fifi3tt*M> 

^sm-tso aiabfcjSft)ttiR*f57-i 1 1 77s 

*f£tiT, #feftffl*Ji5>i' h/WTM 1 2 2tcA*f£ 
n§ 0 "7?, ^*n^'^57- 1 l 1 3T?Kt*£ft 
fcfi)t© 7 ^gftTttiSfeTtKWC^W ^n^'^57 
-111 4fcJ;oTKIt^n, e€i7tfflrfe B B7>^ WW 
7"1 1 2 3fcAM$n5o Sfc, #fe3fcliJB2 0^i'* 
nY-y^57-l 1 1 4fcSa-r5o fMKSLT 

a, sv^KfCctSTta^BS^^*, awu^xi 1 

1 8, UP-byXl 1 1 9, tBW^yXl 1 2 0^ 
tfiJl/-U>^5S:5S^gl 1 2 



n, i:n^/rLTffe»Wfflfc B a 7^ ww? 1 

1 2 4KX»*n«. WW7fc^«*nfc 
3 0tD^±^PX^-r^n-r«y^7 , UXAl 12 5K 

filt)t^RT?**««U>Xl 1 2 6iaoTX7 

1 2 7±fcKS*sn, wt^ffiA^nTit^ 

[0 1 1 8] HI 8K^T, m^WBOflSOWfeS^ 
-y^h-yT^^-VTVloytfi--^ 1 2 0 0«U ± 
jfiLfc**/^*^ 10^h7 ^^-^r-Xrtfcflx. e. 
nfcr«B B B *SxVX7 P W 1 206fc, CPU, 
D, *7*A«ff*lBBB** F 1 2 0 

*iisnfc*f*a5 1204 t*m?%>o 

[0 1 19] $fc. Hi 9EStiac, ?«H§£«fflS 

*i 3 o A^mm^zwmmmmi 3 0 4 a, 13 

0 4 bC-35t, ^«©*«aSATO^ti/c^U^5 K 
f-71 3 2 2K I Cf-y7"l 3 2 4£HSL/cTCP 
(Tape Carrier Package) 1 3 2 O^g'fcUT, Wf* 

[0 12 0] «±, H 1 6^80 1 9*#B8LTKWL 

7-Wr->3X St^WS, fb^m P0S« 
[0 l 2 l] *%W{4±B*JM!IK:lfiS«n«t 

5„ 

[0 12 2] a±ttflBtfcJ:3K:, ***O0SE<tti 

aflwi#©fli#»oftW** l < est, ufcHft 

aS, #ESeaS©Wt^ffiHSB 2 0 0?:fi7lfc# 
[0 12 3] 
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tz>m.Mm<Diat]mt, co^-yfuy^mmcMt^ 

mm* n ? m-s-e t , ±& l s c ^ # t 
**. 

[0ffi<Dfffi¥&M 

im i ] ttn&Boa; i ommmcmsi f t 

[0 2] HI flD«JISt«©^f*i|flfig*^-r¥ffiH?fe 

[a 4 ] «*«Bfciitt6nfcyyf-v-s ? ia«s*« 
fiSCf"5 T F T<D®mm?&%c 
[05] r«H»Biciatt?>n/c-9-y7 0 u 

fi8t§T F T<D@g&0T*£3o 
[06] 01©r«HSfi(c43^i.f ; -^«iJlHlSgR 

[07] H6©7*-*»«»iaK*«a-r«^7H' 
$ <o&m> ass© @ss0 § 0 

[0 8] H7©@B%«a-r*f ny^hVy/W 
cD0B!E^^-f0, (b) tt (a) ©^ny^hV> 

[0 9] 01 cDr«HS«Kfctt5x-^S»0ESR 

[010] 01 oH«3*fcfctt*<E3£&6ltf H 9 © 
i§£ i: «K*t<DB#<Dx- £ HlgiJi]iiSS.tf 7°<J 

[011] (a) «H6fcjjVr7y?-+--S?M#«JSF 



SVT0, (b) (a) Of7yX5'y>a^-h© 

@j»»ia%^-riHi»H-e**o 
[012] 01 (DmM,mn*m^rM B -fu v*** 

CO R G B <D 3 fe^^fiSt-T 5 7°U Xi^^^lTftl; 
[013] (a) &01 lOh^VXSyJ'ayy- 
(b) ti (a) ©X>f«yf-fcU-^W«*flltfc«^© 
[014] #f^©$tllg»©!g 2 £D*SS©«SfC*5 

#3 T F T 7 W3SfiLtEJ&S£ttfc£8E«L 
[0 15] 0 1 4 ©StfiSHHC*^"^ 7alRlSWffi^ 

[016] #f£fJ!fc: £ S«^«g§©IIM©0Si©«BS 

[017] WPWBOHW t bTcD?«H7n v>'x 7 X 
^^1-»fffi0-c?fe5o 

[018] «^«t§cDffi©fiJ^ LTC/<-Vt;V3> 

[019] «?«8©-0«fcLT0TCP*fliV\fc« 
B B B SB^^1-#4ffi0Tfe?> o 

1 -T FT7Wift 
2-»fil3S« 

1 

1 1 ■■■mmmm 

2 1 -#ami 

2 3— 

3 0-TF T 

3 1 -jtfina cy-h«» 

3 5—r-**§l (V-XM) 
5 0 

5 2-: V—)V# 

1 0 1 -x-XHlgft[Iii?§ 

i o z-mm^ 

13 0, 13 U 1 3 2, 1 3 3-7n7^FMVA- 
X 

1 6 0-h^yX5-y^3>y-h 

2 0 0"«g,fiB 

2 0 1 •••7°U^-S>'[H]gg 
2 0 4 -7°U 

2 0 6 - X°U ^^-^0gsa»«^« 

3 0 l--9->^U>y0B 

3 0 6 -fl-y^y y^@B«BHS^« 

4 0 i-MpS|-y7b^x? 
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4 0 7 

4 0 3--«§«®g§ 



4 0 4-7'Jft-^fI 
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[0 1 3] 



(a) S*«X-<y? (b) U-**WR-r»y* 

IN (A) IN(B} IN (A) IN (3) 




OUT OUT 



